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ABSTRACT
Parental Perception of Their Child’s Weight Status
and Food Provision and Consumption Patterns in Appalachia
Jill Cochran
Obesity rates have continued to accelerate in the pediatric population. The
accompanying co-morbidities of obesity have been recognized, yet the long term complications
are not fully understood. The Health Belief Model is utilized in this study to evaluate parental
perception of their child’s weight status, related demographic factors, and food provision and
consumption patterns associated with parental perception.
The purpose of this cross-sectional descriptive study was to examine the accuracy of
parental perception of their child’s weight status and to describe characteristics of those who
accurately and inaccurately perceive their child’s weight status. Chi-square analysis was used to
determine relationships between parental perception of their child’s weight status and the child’s
actual weight status. Relationships between parental perception of their child’s weight status and
demographic factors, as well as parental weight status, were also explored. Binary logistic
regression was used to identify demographic predictors of parental accuracy of their child’s
weight status.
This study utilized data from the CARDIAC project which spanned from 2006-2009.
Three cohorts of children from kindergarten (n= 957), second grade (n= 608), and fifth grade (n=
304) were evaluated from 16 counties in West Virginia. In addition, responses from an
accompanying questionnaire were linked to the demographic and anthropometric data.
Parents of children in each cohort had a high level of accuracy in perceiving their child’s
weight status. Of the cohorts, parents of children in the fifth grade had the lowest accuracy in
perceiving their child’s weight status. Overall, parents were the least accurate in perceiving their
child’s weight status when the child was in the obese BMI category. More accurate parental
perception was found in females than males in regard to their child’s weight status.
Results indicate that parents in this study have a higher level of accurate parental
perception of their child’s weight status than in previous studies. Modifying factors were not a
significant influence on accurate parental perception, nor did it impact the perceived threat of the
child’s BMI status. Without measurement of perceived threat, accurate parental perception of
the child’s weight status cannot be considered equivalent to perceived threat of the illness.
Therefore, likelihood of action cannot be determined from this study. The Health Belief Model
(HBM) was not helpful in this population with this particular problem. Likelihood of change in
the food provision and consumption patterns depends on accurate perception of the problem and
how the problem impacts their child. Recommendations for future studies include evaluating a
broader, more ethnically diverse population. Additional studies should include the impact of
perceived threat of illness.
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Chapter 1: Introduction of the Problem
Obesity is a growing health concern for children and adolescents in the United States.
The short and long term consequences of obesity impose a massive threat to health and health
care, especially in rural areas. Reducing the upward trend in children’s obesity requires
perception of the problem as well as the severity of obesity related illnesses. Creating or
maintaining a healthy nutritional climate often involves factors that change or modify how the
problem is perceived. The actions needed to promote change in a family’s nutritional patterns
must outweigh the barriers of preventing the action. At that point, change will likely occur and
the obesity trend will decline.
The rate of obesity has increased in children and adolescents from 13.9% in 1999
(Ogden, Flegal, Carroll, & Johnson, 2006; de Ferranti et al., 2004) to 17.1% in 2003-2004. The
reporting period of 2003-2004 finds that 17.1% of children and adolescents 2-19 years of age
were overweight defined as body mass index (BMI) at or above the 95th percentile of the age
specific BMI-for-Age Growth Chart (Ogden, Carroll, & Flegal, 2008). The most recent data
from the National Health and Nutrition Examination Survey (NHANES) showed no significant
change in the prevalence of overweight children and adolescents between 2003-2004 data and
2005-2006 data. In the years 2003-2006, 16.3% of children and adolescents aged 2-19 years
were at or above the 95th percentile of the 2000 BMI-for-age growth charts defining them as
obese (Kuczmarski, Ogden, Grummer-Strawn, Flegal, Guo, Wei, Johnson, 2000; C. L. Ogden et
al., 2008). Significantly higher percentages of obese children live in rural areas. The obesity
rate in rural areas is 16.5% compared to an urban rate of 14.8% (Liu et al., 2007). The clustered
southern states of West Virginia, Kentucky, Tennessee, North Carolina, Texas, South Carolina,
Mississippi, and Louisiana have the highest rate of obesity in the nation (Liu et al., 2007). The
1

majority of these states are in the Appalachian region (Appalachian Regional Commission,
2007).
Obesity is also related to poverty and education level (Center for Disease Control, 2009).
In both rural and urban families, higher levels of obesity are associated with populations of lower
incomes. In a recent analysis, children from families with a poverty rating of 100% below the
Federal Poverty Level (FPL) had an obesity rate of 21.3% compared to 10.2% of children in
families at or above 400% FPL (Liu et al., 2007). Rural areas, and especially Appalachia, have a
higher rate of poverty. In Appalachia states the poverty rate is 14.3% compared to 12.6%
nationally (U.S. Census Bureau, 2007). Rural areas also have a lower educational status. The
Appalachian area still lags behind national standards in post-educational rates (Appalachian
Regional Commission, 2009).
The consequences of childhood obesity are immediate and long term. The most
immediate consequence of overweight, as perceived by children, is social discrimination
associated with poor self-esteem and depression (U.S. Department of Health and Human
Services, 2009). But, obesity is not just a cosmetic concern. Obesity is accompanied by a host
of co-morbid conditions. Problems typically found in obese adults, such as elevated cholesterol
and triglycerides, are now seen in younger patients (Demerath et al., 2003). Compared to
children with a healthy weight, risk factors for heart disease such as high cholesterol and high
blood pressure occur with increased frequency in overweight children and adolescents.
Overweight adolescents have a 70% chance of becoming overweight or obese adults. This risk
increases to 80% if one or more parents are overweight (U.S. Department of Health and Human
Services, 2009).
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The continued rise in obesity has been associated with an increase in type 2 diabetes in
children (Rosenbloom, Joe, Young, & Winter, 1999). In the past, when diabetes was diagnosed
in children, it was frequently type 1 or insulin dependent diabetes. However, in the past twenty
years, type 2 diabetes, or non-insulin dependent diabetes, has emerged and is increasing among
children (National Center for Chronic Disease Prevention and Health Promotion & Diabetes
Public Health Resource, 2005). Researchers at the Center for Disease Control (CDC) estimate
that among newly diagnosed cases of diabetes in children, the proportion of those with type 2
diabetes ranges between 8% and 43%, of the total cases (de Ferranti et al., 2004; National Center
for Chronic Disease Prevention and Health Promotion, 2006). The escalating trend of diabetes
presents multiple health issues for the future.
Obesity, and the associated health problems of obesity, has a significant impact on the
U.S. health care system (U.S. Department of Health and Human Services, 2007). A national
study attributed costs associated with being overweight (BMI 25-29.9) or obese (BMI >30) at
9.1% of total medical expenditures in 1998 (E. A. Finkelstein, Fiebelkorn, & Wang, 2003).
Estimated costs of obesity in 2003 were $75 billion with approximately one-half of this cost
financed by Medicare and Medicaid (E. A. Finkelstein, Fiebelkorn, & Wang, 2004).
Environmental factors that encourage overeating and inactivity are learned in childhood
and may contribute to the development of obesity (Golan, 2006). Families harbor obesity. If
one parent is obese, the child has a 50% chance of becoming obese. If both parents are obese,
the child has an 80% chance of becoming obese. Obese children have a 70% chance of being
overweight or obese as adults (U.S. Surgeon General, 2001). The eating patterns of the parent are
modeled to the child (Birch & Fisher, 1998) . Adjusting parental food provision and
consumption patterns requires motivation to change. Unless the parents perceive their child’s
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weight status as a health risk, change will not occur. If change is considered, barriers such as
limited resources and poverty add to the burden of making healthier choices (Etelson et al.,
2003; Myers & Vargas, 2000; Jain et al., 2001; Baughcum et al., 2000; Baughcum et al., 1998;
Hackie & Bowles, 2007). Increased incidence of obesity in rural areas may limit exposure to
other populations with healthier weight status and further impair obesity recognition in the parent
and their child (Liu et al., 2007).
Investigation of children’s obesity must include parental perception of the problem and
identification of the predisposing factors. Factors that modify accurate or inaccurate perception
of the problem may relate to certain demographic characteristics. Appalachian areas have a
higher rate of poverty and overall lower educational status which may be barriers to making
healthier food choices (Liu et al., 2007). Environmental factors, such as media and culture, that
encourage overeating and inactivity are learned in childhood and may contribute to the
development of obesity (Golan, 2006). Parental obesity is related to children’s obesity (U.S.
Surgeon General, 2001). Parents create the environment that nurtures the child and directs their
child’s growth. The child depends on the home environment for survival and learned life-style
patterns. Children internalize healthy or unhealthy life-styles by modeling the parent’s behavior
(Rolls, Engell, & Birch, 2000). The likelihood of change in how the parents provide food and
initiate consumption will not occur if the parent does not perceive their child’s weight status as a
problem.
Research Problems
Given the importance of parental involvement in their children’s health status, this study
proposed the following questions:
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1. Is there a difference between parental perception of their child's weight status and the child’s
actual weight status as determined by CDC guidelines?
2. Are there differences in selected demographics between parents who accurately perceive their
child's weight status and parents who inaccurately perceive their child's weight status?
3. Is there a difference between self-perceived weight status of parents and their actual weight
status determined by CDC guidelines?
4. Are there differences in food provision and consumption patterns between parents who
accurately perceive their child's weight status as overweight, parents who accurately perceive
their child’s weight status as under/normal weight, parents who inaccurately perceive their
child’s weight status as overweight, and parents who inaccurately perceive their child's weight
status as under/normal weight?
5. Is there a relationship between accuracy in weight status perception for parents and accuracy
for their child?
6. What are the significant predictors of accuracy in parental perception of their child’s weight
status?
Significance
The current epidemic of childhood obesity is influenced by factors such as parental food
provision and consumption patterns, cultural influences, education, and poverty (Golan et al.,
1998; Golan, 2006; Omar et al., 2001; Stolley & Fitzgibbon, 1997). While parents are not the
solitary cause for their child’s obesity, they represent the largest influence in prevention,
management, and elimination of this health concern. It is crucial that parents recognize obesity
in their child as the first step toward taking action. Studies investigating parental perception of
their child’s weight status overwhelmingly indicate that parents do not see their child as obese
5

(Baughcum, Burklow, Deeks, Powers, & Whitaker, 1998; Baughcum, Chamberlin, Deeks,
Powers, & Whitaker, 2000; Etelson, Brand, Patrick, & Shirali, 2003; Jain et al., 2001; S. Myers
& Vargas, 2000b; Wake, Salmon, Waters, Wright, & Hesketh, 2002).
The Health Belief Model (HBM) represents a model that can guide research and practice
to impact obesity and the consequences of obesity by integrating clinical processes with family
change. Nurses have the opportunity to assist parents in perceiving their child’s accurate weight
status. If the child’s weight status is abnormal, nurses have the unique ability to provide
information that parents understand. Once the parent accurately perceives their child as obese,
nutritional change must be instituted to produce healthy patterns of nutrition for their child.
Nurses are change agents in promoting healthier lifestyles for the child and the family. Changing
parental feeding patterns and making lifestyle adaption requires continued support for mothers
and families. Empowering parents to change lifelong habits requires nursing interventions aimed
at giving the parents tools needed to change. Nurses understand the cultural and economic
impact on food choices and can assist families in making healthy modifications. Parents,
especially mothers, carry the responsibility of feeding their infant and further providing a food
environment as the child grows. Maternal feeding practices are more than nutrition. Maternal
bonding occurs during feeding. Feeding is a psychological process for the mother and the child.
The present and future consequences of obesity impose a health care crisis that will
demand enormous health care resourses and economic support (E. A. Finkelstein et al., 2003).
Obesity is a complex problem that requires multiple solutions. Understanding accurate parental
perception of their child’s weight status and the relationship of factors that modify parental
perception will promote interventions that support parental change in nutritional practices.
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This study added to the body of knowledge that informs nursing care of obese children and
families. Use of the HBM can guide clinical practices that promote accurate parental perception
of their child’s weight status, after determining modifying factors that identify and predict those
at risk for inaccurate perception. The study provided support for future tests of cues to actions to
determining interventions that are successful in creating parental change. Clinical practices will
benefit from a model that guides nursing care to improve healthy behaviors in families.
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Chapter 2: Review of the Literature
The purpose of this study was to describe parental perceptions of their child’s weight
status related to their child’s actual weight status, and the relationship to food provision and
consumption patterns in this population. This chapter will discuss the Health Belief Model and
review literature related to parental perception, food provision and consumption patterns, and
descriptive factors associated with these concepts. The review will be structured using the
concepts of the Health Belief Model.
The Health Belief Model
Theoretical Basis
The Health Belief Model (HBM) was initially developed to explain the widespread
failure of people to participate in programs designed to detect and prevent disease processes
(Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974). In the 1950s, a group of social
psychologists in the U.S. Public Health Service engaged in understanding non-participating
behaviors based on current learning theories derived from Cognitive Theory (Lewin, Dembo,
Fester, & and Sears, 1944; K. Lewin, Adams, Zener, & Joint Tr, 1935; Tolman, 1932) and
Stimulus Response (S-R) Theory (Thorndike, 1998; Watson, 1930).
S-R theorists believe that learning is the result of events which reduce physiological
drives, thus impacting behavior. Skinner (1938) formulated the hypothesis that frequency of a
behavior is determined by the reinforcements of that behavior. Skinner proposed that the mere
association of a behavior and the immediate consequence was enough to affect behavior.
According to Skinner, reasoning is not required in behavior change.
Cognitive theorists emphasize the role of subject expectations, or expecting a certain
action to result in a particular outcome. Behavior is thought to be a function of a subjective
8

value associated with an outcome. Outcome valuing and expectation of that event to occur is the
basis of Cognitive theory. Cognitive theory posits that reasoning is required for behavior to
occur (K. Lewin et al., 1944; K. Lewin et al., 1935; Tolman, 1932). Behaviorist and Cognitive
theorists agree that consequences and behavioral reinforcements are important to behavior.
Cognitive theorists suggest influencing expectations of the outcome, while behaviorists seek
behavior change based on the reinforcement alone. Components of both theories contributed to
the HBM (Glanz, Lewis, & Rimer, 1990).
The HBM is a value-expectancy theory. The first principle involves valuing wellness and
avoiding illness. Next, the person must believe that certain actions will prevent or alleviate the
expected illness. Expectancy is further described by how an individual estimates their
susceptibility and the potential for illness severity as well as the individual’s belief that a
proposed action would reduce the risk (Becker, 1974; Kirchhoff, Sylwestrak, Chenelly, &
McLane, 1988).
The HBM was tested in programs developed by the U. S. Public Health Service. One
early program involved screening for tuberculosis. Despite the prevalence of the disease, few
participated in a free mobile clinic that was easily accessible (Hochbaum, 1958). The authors of
the HBM concluded that the mobile clinic was not used because people did not perceive their
risk for tuberculosis, or they did not see the screening as a means of reducing or preventing the
disease. As the HBM evolved, further studies expanded and clarified the model to extend from
screening to preventive action and illness behavior.
The current model contains 6 key concepts: perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, cues to action, and self-efficacy. Perceived susceptibility
is defined as one’s belief regarding the chance of getting a specific condition. The severity of
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illness and the related sequelae of the illness is the perceived severity. Perceived benefits
describe one’s belief in the efficacy of the advised action to reduce risk or severity of illness
impact. The tangible and psychological costs of the advised actions relates to how the individual
perceives barriers of that action. Cues to action are triggers that activate one’s readiness to
action in preventing the disease. Self-efficacy is the confidence one has in his/her ability to
actually take action (Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974).
The HBM describes a process originating with individuals acknowledging their
susceptibility to an illness and realizing the impact or severity of the disease process (see figure
1). The modifying factors of individual perceptions and the likelihood of action are influenced
by multiple variants including age, socio-economic status, knowledge, ethnicity, and personality
traits. Cues, or interventions that change behaviors relate to education, symptoms, media
advertising, self-efficacy and numerous other factors. Likelihood of action is the result of
modifying factors on individual perceptions which stated simply is the perceived benefits of the
action minus the perceived barriers of the action equals behavior change (Glanz et al., 1990;
Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974; Becker, Drachman, & Kirscht, 1974).
Although no specific studies have utilized the HBM in parental perception studies, the
HBM could be a practical tool in guiding research and interventions in children’s obesity.
Perceptions of the parents as related to their child’s weight status are a starting point in the
process. Factors that modify perception include elements that assist the parent in an accurate
visualization of their child’s weight status. The likelihood of change in food provision and
consumption patterns is a result of parents accurately perceiving their child’s weight status and
the severity of the problem. The long-term outcome of changed food provision and consumption
patterns is a child in a normal weight percentile for age and gender.
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Figure 1: The Health Belief Model
Becker, M. H., Drachman, R. H., & Kirscht, J. R. (1974). A new approach to explaining sick-role
behavior in low income populations. American Journal of Public Health, 64, 205-216. (Fig 1, p.
206).
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Figure 2: Health Belief Model and Parental Perception of Their Child’s Weight Status
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Adapted from Becker, M. H., Drachman, R. H., & Kirscht, J. R. (1974). A new approach to
explaining sick-role behavior in low income populations. American Journal of Public Health, 64,
205-216. (Fig 1, p. 206).
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Parental Perception and the Health Belief Model
This section will review literature related to the HBM components pertinent to this study.
Parental perception based on accurate or inaccurate parental perception of their child’s weight
status or body image will be explored in varying populations. Modifying factors of accurate and
inaccurate parental perceptions of their child’s weight status were considered. Likelihood of
action, change in parental food provision and consumption patterns, and barriers to change will
also be discussed. Future studies will evaluate cues to action and likelihood of change.
Individual Perceptions, Modifying Factors, and Likelihood of Actions
Individual Perceptions
Parental perception of their child’s weight status involves body image perception
projected to their child’s body shape and habitus. Body image is a term that encompasses
personal and perceptual components of self-reflected body status (Probst, Vandereycken,
Vanderlinden, & Van, 1998; Sands, 2000). Body image studies have previously focused on
adolescent populations secondary to eating disorders (Kostanski & Gullone, 1999; Schur,
Sanders, & Steiner, 2000). Body image is also an aspect of self-esteem (Ben-Tovim & Walker,
1992; Slade, 1994). Body image and body image dissatisfaction are indicators of pathological
eating patterns as well as markers of success (Cash & Deagle, III, 1997; Ohring, Graber, &
Brooks-Gunn, 2002). Parental perceptions of their child’s body image are reflected in multiple
studies. The literature clearly reflects inaccurate parental perceptions when their child is
designated as overweight.
In a study of 622 mothers of overweight children, 79% did not perceive their child as
overweight (Baughcum et al., 2000). This cross sectional survey of mothers of children aged
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23-60 months was conducted during a nutritional interview. Of the group, 99 mothers had
overweight or obese children. The mothers correctly identified themselves as overweight, but
not their children. Low educational status of the mother was cited as an associated factor of
inaccurate perception. In a similar WIC population of Hispanic mothers (Olvera-Ezzell, Power,
& Cousins, 1990), 38 mothers were assessed for accurate perception of their child’s weight
status. Sixty-one percent did not recognize their child as overweight.
Parental perception was evaluated before and after a state-wide screening program in
Arkansas (West et al., 2008). In this study, 60% of parents underestimated their child’s weight at
baseline. Parents of younger children were more likely to underestimate (65%) than parents of
adolescents (51%). One year after measurement, accurate perception improved to 53% (P<
0.0001).
In a largely Hispanic population, Myers and Vargas (2000) questioned 200 parents of
overweight children aged 2-5 years with open-ended questions about the size of their child.
Using only direct visualization of their child’s body, parents answered questions about weight
and health concerns. Criteria for inclusion into the study required a weight-for-height ratio
above the 90th percentile. Parents did acknowledge health risks, specifically cardiac risks (72%),
however, 35% of parents did not perceive their child as obese. Nearly 45% of parents thought
their child’s weight was fine. Only 7% of parents saw their child as slightly overweight. A
similar study (Etelson et al., 2003) asked 83 parents to assess their 4-5 year old child’s weight
status by plotting their perception on a ruler with extremely underweight and extremely
overweight at each end point of the scale after viewing standard growth cards (National Center
for Health Statistics, 2000). Only 10.5% of the parents accurately identified their child as
overweight in the overweight group of children. The non-obese group had 59% accuracy in
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plotting accurate weights. Not only was inaccurate perception noted in the obese population, but
also only 41% of parents with normal weight children demonstrated accuracy in plotting their
child’s weight status.
Other studies have documented that parents are not aware of their child’s obesity and
consequently, do not perceive the association between obesity and health risks. Parent reported
child health and well-being was explored with a group of Australian parents. The BMI of their
primary school children was used as a weight indicator. Of the 2,863 children, 17% were
overweight and 5.7% were obese. Data from this two-stage random cluster sample revealed that
42% of parents of obese children and 81% of parents with overweight children did not report
health or well-being concerns for their children (Wake et al., 2002).
Even when the health risks of obesity are recognized, parents have not been found to
recognize obesity in their child. Etelson, Brand, Patrick, and Shirali (2003) evaluated excess
weight as a health risk in a group of 83 parents. Parents of normal weight and overweight
children did not differ in their concerns of excess weight as a health risk, but the groups did
differ in the accuracy of their perceptions of their child’s weight. Parents of normal weight
children were 59% accurate in recognizing their child’s weight status while parents of
overweight children had only 10.5% accuracy in weight status recognition (p< 0.001) when
compared to standardized charts.
Standardized measuring tools or charts have not been effective in helping parents
accurately perceive the weight status of their child. Jain et al. (2001) interviewed 18 low-income
mothers of overweight, obese, and normal weight children. Mothers described their overweight
or obese child as “thick” or “solid” and associated inactivity with being overweight or obese.
The same mothers did not think that current growth charts defined a healthy weight.
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Inaccurate parental perception of childhood weight status is a global issue. Parents of
British children demonstrated inaccurate perception of their child’s weight status. Parents of 277
healthy randomly recruited children and their parents were evaluated for accurate perception of
weight status. This study defined overweight as a BMI of at least 25 and obesity as a BMI of 30
in parents. Overweight children were described at ≥91st percentile and obese as ≥98th
percentiles. Only 25% of parents recognized their child as overweight. Even when the child was
obese, 33% of mothers saw their child’s weight as “about right” (Carnell, Edwards, Croker,
Boniface, & Wardle, 2005). Among overweight and obese parents, 40% of the mothers and 45%
of the fathers judged their own weight as “about right”. Maternal weight status did not affect
mother’s perception of their child’s weight status. A similar study from England (Carnell et al.,
2005) evaluated parental perception in 564 parent-child dyads. Children were aged 3-4 years.
Accurate parental perception was found in only 17.1% of obese children.
In Tiawan, Wu, Yu, Wei, & Yin (2003) evaluated weight-controlling behaviors in a
population of overweight and obese parents and their children. Using a random sample of 287
children, a cross sectional study of weight-controlling behaviors and family factors associated
parental perception of overweight and obesity as a positive factor in successful weightcontrolling behaviors. Seven variables significantly influenced weight-controlling behaviors
including obesity level, mother’s education, family-structure, socioeconomic status of the family,
parents’ perception of their child’s weight, parents’ concern, and supervision. Step-wise
regression analysis was used to further analyze the variables. Of these seven variables, parental
supervision (p< 0.001), a higher level of parental education (p< 0.01), and the more attention
parents paid to the weight problem of the child (p< 0.05) had the most positive effects on weightcontrolling behavior.
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Parental perception of their child’s weight status has been studied in vulnerable
populations including Native-Americans and Appalachians. Three tribes from Wisconsin were
assessed for accurate perception of their child’s weight status. Participants included 366 parentchild dyads participants from kindergarten through second grade. Twenty-six percent of children
were overweight (≥95th percentile) and 19% were at risk for overweight (≥85th to <95th
percentile). Caregivers recognized only 15.1% of overweight children. Factors predictive of
accurate perception included the child having a BMI >99th percentile (Adams, Quinn, & Prince,
2005). In a similar study, body mass index (BMI) information was collected during the
Coronary Artery Risk Detection In Appalachian Communities (CARDIAC) Project. Screening
procedures revealed that 37 (33.6%), 14 (22.2%), and 23 (32.4%) of the kindergarten, fifth
graders, and ninth graders were at risk for being overweight or were already overweight. In the
group, of at risk for being overweight or overweight, 62.2% of kindergarteners’ parents, 57.1%
of 5th graders’ parents, and 43.5% of 9th graders’ parents perceived their children to be of healthy
weight (Cottrell et al., 2007).
Modifying factors. Characteristics of parents with inaccurate perceptions of their
child’s obesity have been reported in the literature. These include low education, poverty, race,
age of the child, rurality, and ethnicity, and parental weight status. It is unknown as to whether
these factors modify parental perceptions; however they are clearly associated with inaccurate
perception of their child’s weight status.
Educational status. Baughcum et al. (2000) identified lower educational status of the
mother as an associated factor of inaccurate parental perception of their child’s weight status.
Forty-five percent of mothers who inaccurately perceived their child’s weight status had low
education, noted in this study as high school degree or less. Obesity (body mass index ≥
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30kg/m2) was more common in the lower education group (30% vs 14%) and children of parents
with lower education were more overweight (weight-for height-percentiles ≥90th ; 19% vs 14%).
A similar study conducted in Milan, Italy (Genovesi et al., 2005) described an inverse correlation
between parental misperception of their child’s weight status and maternal education. A group
of 569 mother-child couples were evaluated by questionnaire and anthropometric measures. A
significant association was noted between the mother’s educational level and weight status based
on BMI. Both mothers (p = 0.002) and children (p = 0.02) with a higher prevalence of
overweight and obesity were in a lower educational class. Perception of their child’s obesity (p
= 0.008) was worse in the lower educational class.
Poverty. Poverty is associated with poor parental perception of their child’s weight
status. Six of the previously reviewed studies (Etelson et al., 2003; Myers & Vargas, 2000; Jain
et al., 2001; Baughcum et al., 2000; Baughcum et al., 1998; Hackie & Bowles, 2007) have
documented inaccurate parental perception of their child’s weight status using predominately
Women, Infant, and Children (WIC) families. WIC is a federal program. The usual state
income eligibility requirements must be between 100 percent of the Federal poverty guidelines
(issued each year by the Department of Health and Human Services), but cannot be more than
185% of the Federal poverty income guidelines (United States Department of Agriculture, 2009).
Another study by Jain et al (2001) questioned a group of 18 low-income mothers with obese
children. Qualitative questions were answered regarding weight issues of their children.
Mothers judged their child’s size based on clothing size and physical activity. Even when the
child was overweight, the mother considered the child healthy if physical activity was feasible.
Comparable studies were not conducted in populations that were designated as predominately
higher income brackets.
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Maternal weight status. Maternal weight status (perceived or measured) is not
consistently associated with accurate or inaccurate perception. Mother-child dyads were studied
using 14 year follow-up data from a population based prospective birth cohort of 2,650
Australian children (52% males, 48% females). At age 14, the child’s observed and perceived
weight status was evaluated. Fifteen percent of mothers of normal weight children misclassified
their child as underweight. Forty percent of mothers of overweight children misclassified their
child as normal or underweight (Mamun, McDermott, O'Callaghan, Najman, & Williams, 2008).
Predictors of maternal inaccurate perceptions were maternal BMI and having family mealtimes
together. A similar study used a population of 112 mothers and their children aged 2-6 years
participating in swimming lessons. The overall population contained less obese children (21%)
than normal weight children (78.4%). Mothers correctly assessed their own obesity (39 out of
40), but only 4.1% correctly assessed their child as obese (Crouch, O'Dea, & Battisti, 2007)
Not all studies have found a relationship between maternal obesity and parental
perception of their child’s weight status. Jeffery et al (2005) noted that only 25% of parents
recognized their child as overweight. In this study, however, maternal weight status did not
affect awareness of their child’s weight status. Similarly, West et al. (2008) found that
overweight parents were no more likely to underestimate their child’s weight status.
Race, ethnicity, and culture. Accurate or inaccurate perception has been studied in
special populations related to race, ethnicity and culture. One-hundred and eleven African
American families were screened during a diabetes prevention study (Intagliata, Ip, Gesell, &
Barkin, 2008). A substantial number of the children were obese (69%). However, only 44% of
the care givers perceived the child’s weight to be a health problem. Parental perception of their
child’s overweight status has been evaluated in populations that were predominately Latino
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(Intagliata et al., 2008) and Hispanic (Hackie & Bowles, 2007). Mother-child dyads (n=123)
recruited from a Latino community were assessed by questionnaires and anthropometric
measurements. Myers and Vargas (2000) reported a low rate of accurate parental perception
(10.5%) and utilized a population predominately Hispanics. Mothers in West Virginia, which is
the only state entirely in the Appalachian area reported inaccurate perception of their child’s
weight status in the CARDIAC study. Parents, with children in three age groups, reported
inaccurate perception of their child’s weight status (Cottrell et al., 2007).
Age and gender of child. Parental inaccuracies have been associated with the age of the
child. Baughcum et al. (2002), Myers and Vargus (2000), Etelson (2003), Adams et al. (2005),
Carnell (2005), and Hackie and Bowles (2007) studied populations of children under the age of 6
years. As previously cited, Baughcum et al. reported an inaccuracy rate of 79%, Myers and
Vargus 89.5%, Eitelson 89.5%, Adams, et al 84.9%, Carnell 82.9%, and Hackie and Bowles
61%.
As children age, accurate perception by parents of the child’s weight status improved.
Eckstien (2006) noted that parents of children age 6 and older had 56% accurate perception
versus 18% of children younger than six years of age of overweight children. Maynard et al.
(2003) studied a large population of 5500 children ages 2-11. Significant difference
improvement in accuracy was noted at 7.8 year of age for both boy and girls. In another study by
Wald et al. (2007) accuracy rates of 17% for parents of children aged 3-5 year and 61.7% for
children aged 6-12 was noted.
Studies of older children and teens demonstrate a better relationship between age and
accurate perception. A study of 15,483 teens by Goodman et al. (E. Goodman, Hinden, &
Khandelwal, 2000) demonstrated parental accuracy of 32% of their teen’s weight status. West
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(2008) noted parents of older children more likely to correctly estimate their weight status.
Sixty-five percent of parents with children <13 years of age reported inaccurate weight status
perception compared to 51% of parents with children ≥13 years of age.
Gender has been studied as a modifying factor in parental perception. Studies by Wake
et al. ( 2002), West (2008) and Goodman, et al. (2004) did not note a significant difference in
parental perception related to gender. However, Wald (2007) noted parental perception was
more accurate for females at 63% compared to 46% for males. Crouch (2007) noted a near
significant level (p=0.056) of health concern for parents of females who were overweight.
Maynard et al. 2003) noted parents to be more accurate for females at 29% compared to males at
14.0%
Rurality. Accurate or inaccurate parental perception of their child’s weight status has not
been studied specifically in populations designated as rural or urban. However, studies
comparing rural and urban rates of obesity in children show higher rates in rural areas. In a
recent report, urban children had a lower rate of obesity (14.4%) compared to rural children
(16.5%) (Liu et al., 2007). Parental perception was not measured; however, behaviors related to
children’s obesity were compared. Fewer rural children (25.4%) failed to meet physical activity
recommendations compared to urban children (29.3%). Family meal time was also decreased in
rural children (21.9%) compared to urban children (25.3%).
Likelihood of Action
Parental influence and food provision and consumption patterns. One of the first
tasks a new mother is given is to feed her infant. She may breast feed on the delivery table or
receive the child later for feeding. Feeding promotes bonding and attachment in the early stages
of infancy (Satter, 1990). The baby demonstrates contentment when fed and seems peaceful.
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This validates the skill of a mother. As the child develops, other forms of bonding such as
reading to the child, playing, and other activities become nurturing. Still, providing nourishment
for the child remains a continuous need for the mother (Birch & Fisher, 1998) . The decision to
breast or bottle feed is the first impact a mother has on her child’s food choices. Availability of
food choices are primarily governed by the parent. Food selection is based on likes and dislikes
of the parents. The food provision and consumption patterns of the parent is modeled to the
child (Birch & Fisher, 1998). Mothers may not adjust developmental food provision and
consumption patterns appropriately in order to assist the child with receiving other feedback and
contentment. The mother may inhibit the child’s nutritional self-regulation based on her needs to
validate her child’s contentment (Satter, 1996). Preparing a meal is often timed by the parent’s
schedule, not the child’s feeding needs. The child is expected to eat at the proposed meal times
and the meal is the parent’s means of providing nutrition for the child.
From the time of birth, parents also have a major influence on foods children prefer
(Benton, 2004). The availability of foods in the child’s environment adds to reinforcement of
food choices. Using food as a reward is a common strategy used by parents; therefore children
are rewarded for eating foods that are disliked. This further increases the aversion to that
particular food (Birch & Fisher, 1998). Parents build the association of eating with certain
situations and emotions (Koivisto et al., 1994). How parents feed their children is a central
theme in both prevention and treatment of obesity. Six studies have been found that analyze
parental food provision and consumption patterns (Baldaro et al., 2003; Franzese et al., 1998;
Laessle, Uhl, Lindel, & Muller, 2001; Lissau & Sorensen, 1994; Olvera-Ezzell, Power, and
Cousins, 1990; Trombini et al., 2003).
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Olvera-Ezzell, Power, and Cousins (1990) conducted an observational/descriptive study
of food provision and consumption patterns in Mexican-American mothers and their obese
children ages 4-8. Thirty-eight mothers participating in a weight loss program were observed in
their homes. During the study, family meal time was observed. Mothers were evaluated as to
the mealtime interaction and feeding situations with their children. Child eating compliance was
more likely to follow a verbal maternal command or a given portion (p< 0.01). Mothers
commonly used commands, reasoning, threats, and bribes to control eating. None of these
strategies demonstrated significant change in the eating patterns of the children. The older the
child, the less the mothers used verbal encouragement. In addition, parents with education above
the average of 9.7 years served healthier foods (p< 0.05).
Trombini and colleagues (2003) studied attachment styles of mothers of obese and
normal weight children. Thirty mothers of overweight or obese children and 80 mothers of
normal weight children completed questionnaires rating relationship, need for approval, and four
attachment styles. Mothers of overweight or obese children had a significant prevalence in
insecure attachment styles (66.6%) as compared to the group of mothers with normal weight
children (38.5%). Mothers of overweight or obese children had an insistent requirement of
idealization in their own role as a parent and required frequent reinforcement that their care is
sufficient. It is suggested that overfeeding meets this need. The authors suggest that maternal
behavior supports the use of psychologic interventions on the parent-child relationship as
imperative in weight reduction strategies.
Parental impact on emotional eating was explored by Baldaro (2003). The study
compared obese and non-obese children and their parents in accuracy of interpreting emotional
situations. A group of 11 girls and 10 boys with obesity and their mothers were compared to a
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control group of parents and non-obese children. A series of 32 brief film sequences interpreted
by four actors expressing four emotions (anger, sadness, fear, and happiness) was presented first
without sound, second without video, and then with both sound and video. Compared to the
control group, obese boys and girls and their mothers showed a significant reduced ability (p<
0.05) to decode visual and verbal signs of emotion. The authors conclude that the eating pattern,
in this sample, is triggered by emotions, not physiological needs and was used by the parent to
soothe their child.
Patterns of emotional eating and psychological issues may also contribute to the onset of
obesity. Parental recall of the onset of obesity in their children was explored in a study by
Franzese et al. (1998). Parents of 886 obese children were surveyed in order to study factors
associated with the origin of obesity. Parents of 46.7% of the children said obesity had always
been present (group A). The remaining 53.3% (group B) noted an onset of obesity at a mean age
of 5.3 ± 2.6 years. Group B recalled an event associated with the onset of obesity in 197 cases
(health event: 119, psycho-social event: 78).
The effect of emotional support, especially from the family, affects obesity and eating
patterns. Eighty obese and non-obese children aged 8-12 were evaluated in a laboratory setting.
A controlled repeated measure design was used. The child was observed eating with the mother
present and without her presence. The child was observed by a monitor using a cumulative
eating curve which measures the amount and time involved in the eating process. Differences in
eating patterns between normal weight and overweight children emerged only under the
condition when the mother was present. When the mother was present, the overweight children
ate faster with greater bite size and showed an acceleration of their eating rate towards the end of
the experimental meal. This study suggests that the mother’s presence lessens self-control
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leading to a food provision and consumption pattern with greater food intake for the overweight
child (Laessle et al., 2001). Age and educational levels of the mothers were not provided.
The power of family support is further amplified when support is not present. Lissau and
Sorenson (1994) conducted a longitudinal study investigating the impact of parental neglect on
obesity in the young adult. Third grade children from Copenhagen schools were randomly
selected for the study. Information from 987 pupils was obtained from a parental questionnaire
and from school personnel based on the child’s hygiene and family factors. Ten years later, 881
(86%) of the children previously considered neglected were reevaluated for BMI. Parental
neglect greatly increased the risk of obesity compared to harmonious support with an odds ratio
of 7.1.
Likelihood of change in parental nutritional patterns. Once parents perceive their
child as overweight, interventions to modify and change parental food provision and
consumption patterns may be considered. The likelihood of parental action is influenced by
benefits of change and barriers that impede the change process. The concept of change has been
vastly studied in health care and health promotion. The path between perception and likelihood
of action involves multiple factors. Parents are key to the process.
Golan et al. (1998) proposed that parental influence alone was enough to change weight
status of a child. These researchers compared exclusive parental intervention with child based
approaches. Sixty obese children were measured and at least 20% over ideal weight for age. A
one-year longitudinal prospective design was used with random allocation of two groups (parents
as change agent and children as change agent). Behavior changes and weight loss were found to
be significantly different between groups. The parent only group had greater weight loss in their
child than did the child only group (14.6% vs 8.4%; p< 0.05). Behavior changes involved
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activity level, television viewing, stimulus exposure (snack food exposure), eating related to
hunger, eating style, and energy intake. In all of the behavior change categories, the parent-only
group scored significantly higher than the child-only group (Golan et al., 1998). Golan et al.
(2006) repeated the study using 32 families with obese children. Measurements at 6 and12
months show significant difference between the groups. The parent-only group noted a
significant reduction in the percentage of the child’s weight at 6 months (p=0.02) and even more
at 12 months (p<0.05).
Mothers are usually seen as the agent of change. Sixty-five African American girls and
their mothers participated in a 12 week study of eating habits. Mother-daughter dyads were
randomly assigned to a treatment or placebo control group. The groups were tested for dietary
fat intake, parental support, and role modeling. After pre-testing, the treatment group was
exposed to a culturally specific obesity prevention program focused on adopting a low-fat, low
calorie diet and increasing activity. At the end of the program, the groups were again tested for
dietary fat intake, parental support and role modeling. The treatment group demonstrated
significant improvement from the control group in reducing the fat intake (p<0.001) and parental
support and role modeling (p<0.01). The mothers and daughters were not separated in this
program and the mothers scored higher than the daughters in decreasing dietary fat intake
(Stolley & Fitzgibbon, 1997).
Likelihood of change: barriers and benefits. Likelihood of change is directly
influenced by the barriers that hamper the change and the benefits that occur because of the
change. Identifying the barriers and benefits in changing food provision and consumption
patterns has been studied in children and parents. Barriers include family dynamics, knowledge,
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and culture (Glanz et al., 1990; Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974; Becker,
Drachman, & Kirscht, 1974) .
Parents as the sole agents of change is the theme in a qualitative study by Omar et al.
(2001). Barriers to change in health behavior were identified in a predominately male
population. Twenty low-income caregivers of toddlers (11 fathers, 1 boyfriend, 6 mothers, 1
grandmother, and 1 aunt) participated in focus groups discussing barriers to healthy eating.
Reported barriers included division of responsibilities, work schedules, cost of food, inadequate
food preparation time and combinations of these factors.
Knowledge as a benefit or barrier in changing food provision and consumption patterns
has been investigated. Mothers and their young children were studied to determine if greater
nutrition knowledge or gains in nutrition knowledge promote more successful weight loss
(Klohe-Lehman et al., 2006). A convenience sample of 141 obese mothers and their children
were measured for height and weight. Mothers completed questionnaires with demographic and
baseline nutritional knowledge. Mothers attended 8 weekly weight-loss classes emphasizing
diet, physical exercise, and behavior modification. Mothers that successfully lost weight had
higher score on the nutritional pretest (r=0.31, p<0.001) and post-test (r=0.34, p<0.001) than did
the participants that did not successfully lose weight. A higher pre-test score may indicate a
healthier life-style in general and not truly be a predictor of weight loss.
Determining if the sex of the parent/child is a benefit or barrier to change parental food
provision and consumption patterns was further explored by Temple et al. (2006). A two-year
family-based program including one overweight parent and an overweight child was conducted
(n=167). The program included anthropometric measurements, individual counseling, education,
and physical activity. Children with opposite-sex dyads had greater weight loss (p< 0.01) at 6
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and 12 months compared to children with same dyads. Mother-daughter dyads exhibited poorest
results at each measurement while the mother-son dyad had the greater results (p<0.05).
Parenting skills and family dynamics play an important role in weight control.
Inaccurate parental perception was a barrier in a qualitative study of 20 randomly
selected children attending a weight loss clinic (Murtagh, Dixey, & Rudolf, 2006). Delayed
parental recognition of obesity was identified as one of the psychological barriers to weight loss.
Lack of role models, poor social support, and the sacrifices involved in weight control were
barriers expressed by the children. Children also cited lack of control in maintaining the
behavior change as a problem.
Cultural beliefs may pose barriers to changing parental food provision and consumption
patterns. Studies by Baughcum et al (1998; 2000) suggested that maternal concern about their
infants under eating or being underweight was higher in obese mothers regardless of their child’s
weight status. This perception by obese mothers may represent one mechanism by which infants
with obese mothers are predisposed to obesity later in life (Baughcum et al., 1998; Baughcum et
al., 2000). This relates to the misconception identified by parents that heavier is healthier
(Baughcum et al., 1998; Baughcum et al., 2000).
Citing family support as a benefit, a similar study interviewed 11 mothers of overweight
or obese children. The parents recognized health risks of obesity and saw their child as
overweight and obese. They did not see their child’s condition as an isolated health risk and
instead, viewed the problems as a family issue. Their strategies focused more on the family than
the child. Environment, family heritage, culture, and genetics were cited as contributing factors.
The family, not the child was noted as an effective change agent in the strategy of changing the
weight problem (Jackson et al., 2005).
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Knowledge and Limitations
The existing literature provides numerous studies related to accurate or inaccurate
parental perception of their child’s weight status. Studies investigating parental perception
overwhelmingly support that parents do not see their child as obese (Adams et al., 2005; Cottrell
et al., 2007; West et al., 2008; Jeffery et al., 2005; Wake et al., 2002; Etelson et al., 2003; Myers
& Vargas, 2000; Jain et al., 2001; Baughcum et al., 2000; Baughcum et al., 1998). Five of the
studies (Etelson et al., 2003; Myers & Vargas, 2000; Jain et al., 2001; Baughcum et al., 2000;
Baughcum et al., 1998) used predominately WIC families, representing lower socio-economic
status than the general population. Lower education as an influence is not consistently defined in
the studies. Similar studies have not been conducted in populations with higher educational or
higher socio-economic status. Measuring perception of a parent regarding their child’s weight
status has not been consistent in the literature. Three qualitative studies (Jain et al., 2001;
Jackson et al., 2005; Murtagh et al., 2006) used prompting questions to assess perception. Some
of these questions were somewhat leading, considering the studies were conducted in health care
facilities. Two studies specifically noted inaccurate parental perception using standardized
growth charts primarily used in the clinical setting by health care providers (Jain et al., 2001;
Etelson et al., 2003). No studies available in the current literature have evaluated factors that
influence parents to accurately perceive their child’s weight status. The higher incidence of
obesity in rural areas and Appalachia suggests similar perception and food provision and
consumption patterns associated with the culture. While some studies have looked at specific
populations such as Latinos and Hispanics (S. Myers & Vargas, 2000c), studies have not targeted
rural areas or Appalachia as a sole focus of parental perception or parental food provision and
consumption patterns related to accurate or inaccurate perception of a child’s weight status.
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Education, socio-economic status, race, ethnicity and culture have strong associations
with inaccurate parental perception of their child’s weight status. Perceived maternal BMI has a
noted association with perception; however it varies from accurate to inaccurate (Mamun et al.,
2008; West et al., 2008; Jeffery et al., 2005). When compared to urban areas, rural populations
have a higher rate of obesity. Accurate or inaccurate perception has not been compared in these
populations.
Studies considering age as a factor in accurate parental perception noted that accuracy is
lower in children under six years of age (Adams et al., 2005; Baughcum et al., 2000; Etelson et
al., 2003; Hackie & Bowles, 2007; S. Myers & Vargas, 2000a) than children aged six and older
(Eckstein et al., 2006; Maynard et al., 2003; Wald et al., 2007). Tanner staging also distorts
perception, however, accuracy in teens was found to be more accurate than children less than six
years of age (Goodman et al., 2004; West et al., 2008). Gender, as a factor in accurate parental
perception, is not always noted (Goodman et al., 2004; Wake et al., 2002; West et al., 2008),
although three studies noted that females were more often perceived as overweight in parents
that accurately perceived their child as overweight (Crouch et al., 2007; Maynard et al., 2003;
Wald et al., 2007).
Parental influence on food provision and consumption patterns has a strong theoretical
and research basis (Satter, 1999; Satter, 1996; Birch & Fisher, 1998). Studies on maternal
attachment (Trombini et al., 2003), emotional eating (Baldaro et al., 2003; Franzese et al., 1998),
and emotional support (Lissau & Sorensen, 1994) demonstrate connections between eating
patterns and subsequent weight status. Uniformity does not exist in measuring eating patterns
and emotional support in these studies.
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The concept of parents as agents of change is supported by the literature. Recognition of
likelihood of change is an important factor and requires concise measurement. Evidence exists
for using the parent as the sole agent in a change process (Golan et al., 1998; Golan, 2006; Omar
et al., 2001; Stolley & Fitzgibbon, 1997). Parental intent to change has not been studied jointly
with accurate perception. However, parental knowledge prior to weight loss interventions
(Klohe-Lehman et al.,2006) is suggested as a predictor to successful weight loss. The
importance of family participation in the process of change and incorporating cultural and ethnic
factors into the course of action has been discussed, but not measured (Jackson et al., 2005).
The HBM has not been used to guide any of the reviewed studies of children’s obesity.
However, the model seems to be an excellent framework to guide the study of parental
perception of their child’s weight status, food provision and consumption patterns, and intent to
change. Understanding how accurate or inaccurate perceptions relate to food provision and
consumption patterns is a vital step in alleviating the problem of children’s obesity.

31

Chapter 3: Methodology
Purpose
The purpose of this cross-sectional descriptive study was to examine the accuracy of
parental perception of their child’s weight status and to describe characteristics of those who
accurately and inaccurately perceive their child’s weight status. The aims of the study were to:
1. Describe accuracy of parental perception of their child’s weight status as compared to their
child’s actual body status determined by CDC guidelines of BMI percentiles (age, gender,
height and weight).
RQ1: Is there a difference between parental perception of their child's weight
status and the child’s actual weight status as determined by CDC guidelines?
2. Describe the relationship of selected demographic variables (rural designation, education,
age, gender, and socioeconomic status) to accurate parental perception of their child’s weight
RQ2: Are there differences in selected demographics between parents who
accurately perceive their child's weight status and parents who inaccurately
perceive their child's weight status?
3. Describe accuracy of self-perceived weight status in parents as compared to their own weight
status determined by CDC guidelines of BMI.
RQ3: Is there a difference between self-perceived weight status of parents and
their actual weight status determined by CDC guidelines?
4. Describe the relationship of food provision and consumption patterns of parents with
accurate and inaccurate perceptions of their child’s obesity.
RQ4: Are there differences in food provision and consumption patterns between
parents who accurately perceive their child's weight status as overweight,
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parents who accurately perceive their child’s weight status as under/normal
weight, parents who inaccurately perceive their child’s weight status as
overweight, and parents who inaccurately perceive their child's weight status as
under/normal weight?
5. Describe the relationship of parental perception of their child’s weight status related to
parent’s self-perceived weight status.
RQ5: Is there a relationship between accuracy in weight status perception for
parents and accuracy for their child?
6. Describe predictors of accurate parental perception of their child’s weight status.
RQ6: What are the significant predictors of accuracy in parental perception of
their child’s weight status?
Sample
The study used existing data from the Coronary Artery Risk Detection In Appalachian
Communities (CARDIAC) study collected during the years of 2005-2009. CARDIAC is a
cardiovascular screening project for West Virginia children in kindergarten (CARDIAC-Kinder),
second, and fifth grade (CARDIAC-Kid). All 5th graders in West Virginia were eligible to
participate in the screening program. All kindergarteners and second graders in select counties
were also eligible to participate. Each screening was conducted within the school setting and
was free for all participants. The program continues to be supported by the West Virginia
Department of Pediatrics at West Virginia University and is funded by the Claude Worthington
Benedum Foundation and the West Virginia (WV) Department of Health and Human Services.
Parents or legal guardians of all children who participated in the CARDIAC health
screening completed a questionnaire. Data from this questionnaire were used for this study. All
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procedures for the original study were approved by the Institutional Review Board (IRB) for the
Protection of Human Subjects at West Virginia University. The request for approval of this
secondary analysis was added to the original IRB application as an addendum.
CARDIAC Data Extraction
The existing CARDIAC data included information from a demographic questionnaire,
anthropometric measurement, and a serum lipid profile. An additional questionnaire,
“Environmental Determinants of Physical Activity in Children” was added to specific
populations during the 2005-2009 collection years. Approximately 300 participants completed
the questionnaire during the original study period of 2005-2006. Later years include additional
participants. For the proposed study, demographic data, anthropometric measurements, and
selected items from the “Environmental Determinants of Physical Activity in Children” were
used to answer the research questions.
Anthropometric measures. The method for measuring children in the CARDIAC study
is standard and has been used for the duration of the project. A child’s weight status was
reported as BMI percentiles obtained from measurements taken by CARDIAC project staff
members. Height (cm) and weight (kg) were obtained by measuring to the tenth digit using the
SECA Road Rod stadiometer (78″/200cm) and the SECA 840 Personal Digital Scale. Both
SECA stadiometer and digital scales have been incorporated in national and international
measurement studies of children’s obesity for over 5 years (Seca - seca sensa 804.). Standard
calculation for each child’s BMI was based on the recommended equation from the CDC (weight
(kg)/height (cm)2 X 10,000) (Hammer, Kraemer, Wilson, Ritter, & Dornbusch, 1991; Pietrobelli
et al., 1998). Weight percentile categories were based on age-and gender-specific growth charts
recommended by the CDC. Children’s BMI percentiles are categorized into 4 groups (Hammer

34

et al., 1991; Pietrobelli et al., 1998) : underweight (<5th percentile), normal weight (from the 5th
to the 84.9th percentile), overweight (between the 85th and 94.9th percentiles) and obese (95th%
and above). The CARDIAC Project utilizes West Virginia Rural Health Education Partnership
(WVRHEP) students to assist with measurements. The WVRHEP students are health science
students from schools of medicine, nursing, dentistry, pharmacy, as well as students of physical
therapy. CARDIAC staff and local school nurses are trained by WVRHEP students to conduct
anthropometrical testing.
Parent Questionnaire
The parent questionnaire contained standard demographic information given to every
participant. The additional questionnaire, “Environmental Determinants of Physical Activity in
Children” was also completed by the sample to be analyzed for this study. One parent or legal
guardian of each participating child answered a series of questions exploring their child’s
cardiovascular risk (see Appendices A, B, C, and D for complete questionnaire). Validated
questions developed from a previous study (Cottrell et al., 2007) assessed parent health
knowledge using a series of questions (Cronbach’s α=0.89) with a yes or no response. Parent
health attitudes were assessed using questions developed for this study with a dichotomized (yesno) scale (Cronbach’s α=0.76). Parent and child behaviors regarding feeding and activity were
assessed using items taken from the National Survey of Early Childhood Health (Blumberg,
Halfon, & Olson, 2004) and incorporated into the questionnaire. Questions were selected that
best described the variables related to the HBM (see Appendix E). Instructions to the parent in
completing the form were to fill in entire circle of response.
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Variables
Individual Perceptions/Parental Perception
Conceptual definition. Perception is defined as a process whereby sensory stimulation
becomes translated into an organized experience (Posner, 1977). Perception involves
observation and a mental image. Perception is an attitude of an understanding process of airing
knowledge about the environment or situation. Parental perception of their child’s weight status
involves seeing their child’s shape or body image by personal and perceptual means (Sands,
Tricker, Sherman, Armatas, & Maschette, 1997; Probst, Vandereycken, Vanderlinden, & Van,
1998). Perception occurs by various means of progression. The process includes selecting
information about their child and organizing the selection in a manner in which it is interpreted
in an interpersonal environment by the parent’s mind (Perception as a process, 2009).
Operational definition. Parental perception of their child’s weight status was evaluated
by comparison of the parent’s response to question Q 42 “Compared to other children the same
age and gender, how would you describe your child’s weight (fill in only one): very
underweight, slightly underweight, about the right weight, slightly overweight, and very
overweight.” Accurate perception was defined as: very underweight or slightly underweight as
associated with BMI’s less than the 5th percentile, about the right weight associated with BMI’s
at or above the 5th percentile to less than the 85th percentile, slightly overweight associated with
BMI’s at or above the 85th percentile to less than the 95th percentile, and very overweight
associated with BMI’s equal to or greater than the 95th percentile (U.S. Department of Health and
Human Services, 2006).
Parental perception of their own weight status was determined using Q-24 that asked
parents to describe their own weight using one of 5 responses: very underweight, slightly
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underweight, about the right weight, slightly overweight, and very overweight. Accurate
responses were: very underweight, slightly underweight associated with BMI’s of less than 18.5,
about the right weight associated with BMI’s of 18.5-24.9, slightly overweight associated with
BMI’s of 25-29.9, and very overweight associated with BMI’s of 30 or greater (Center for
Disease Control, 2007). It was compared to Q 25 (self-reported height) and Q 26 (self-reported
weight).
Modifying Factors
Education
Educational status was assessed using the demographic tool completed by parents. The
categories were: 8th grade education or less, some high school, high school graduate or GED,
some college or technical training, college graduate, and completed graduate school. The
response is given by filling in the corresponding circle next to the given responses. Parents
complete the demographic sheet and the tool reflected whether the mother or father is completing
the form.
Socioeconomic Status
The socioeconomic status of the population was determined using the Census Bureau
equation of family size and composition (ERS/USDA data - 1990 rural-urban commuting area
code). If a family’s total income is less than the family’s threshold, then that family and each
member of the family is considered in poverty. This formula does not differ with geography, but
is updated for inflation using Consumer Price Index (CPI-U). The official definition of poverty
uses income before taxes and does not include capital gains or noncash benefits such as public
housing, Medicaid and food stamps (United States Department of Agriculture, 2009). Poverty is
designated into percents of the population of that county that meets the definition of poverty.
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For this study, the socioeconomic status of the participants and families was described using a
proxy measure of poverty level in the county of residence. This was determined by the ZIP
Codes taken from the CARDIAC data which was categorized into counties. The socioeconomic
status of the participants was then determined by the zip code of the participant, compared to the
county designation of percent of poverty of that county for children ages 0-17 living in poverty
as determined by the Census Bureau (U.S. Census Bureau, 2007). Three categories were
designed to describe level of poverty for the county in which the child and family reside: Level
1, poverty level 10%-15% of population designated as living in poverty: Level 2, 16%-25% of
population designated as living in poverty, and Level 3, 26% and above of population designated
as living in poverty.
Rurality
The operational definition of rural varies. The U.S. Census Bureau defines rural areas as
areas comprising open country and settlements with fewer than 2,500 residents (U.S. Census
Bureau, 2001). Urban areas are comprised of larger areas and densely settled areas around them.
Urban areas do not necessarily follow municipal boundaries, but are densely settled territory as it
might appear from the air. Most counties, whether metropolitan or nonmetropolitan, contain a
combination of rural and urban populations.
For this study, rural was defined using Rural-Urban Commuting Area (RUCA) codes.
RUCA codes are a detailed and flexible method for determining sub-county level metro and
micro areas (see Appendix E). Census codes, rather than counties are used to provide a more
detailed classification of the geographic pattern of settlement. Census tracts also are the smallest
geographic building block delineating commuting data. The principles of measurement include
population density, urbanization, and daily commuting to identify urban cores and surrounding
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territory that has economic ties to the larger core areas. Ten codes are given describing
urbanized areas. Code 1 is described as equal to an urbanized area. Codes 2, 5, and 8 refer to a
commuting share of 30% to a metropolitan, micropolitan, or small town. Less than 30%
commuting to a single core area is noted by codes 3, 6, and 9. Small towns and micropolitan
areas are tracts equivalent to urban clusters (codes 4 and 7). Code 10 identifies rural tracts where
the primary flow is to another rural tract or local. In general, RUCA primary codes 4-10 are
designated as rural (see Appendix F). RUCA codes permit stricter or looser classifications of
metropolitan, micropolitan, and small town commuting areas. This classification scheme
provides an alternative to county-based systems for situations where more detailed geographic
analysis is feasible (ERS/USDA data - rural definitions: Data documentation and methods,
2000).
Race/Ethnicity
Race/ethnicity was determined based on the self-report of parents from the CARDIAC
questionnaire completed by the parent. Categories in this questionnaire included: Black,
Hispanic, White, Asian, Bi-racial, and Other. Since the state of West Virginia is entirely in the
Appalachian area, all participants were assumed to be members of the Appalachian culture due
to their West Virginia residence.
Gender
Comparison of responses by parents related to the child’s gender was determined based
on answers from the demographic questionnaire (see Appendices A, B, C, D). The questionnaire
places the word “sex” with responses of female or male. The response is given by filling in the
corresponding circle next to the given responses.

39

Likelihood of Change /Food Provision and Consumption Patterns
Conceptual definition. For the purpose of this study, food provision and consumption
patterns was defined as the methods, timing, environment, emotional climate, and content of
nutritional input supplied or administered to the child. Feedings may be administered by the
mother through breast or bottle feeding as an infant or supplied for the child to take at given
intervals as the child grows. The feeding process begins as a passive dependent process and
evolves into an independent function. It is an emotional process (Satter, 1990). Mothers usually
bear the initial responsibility for the methods and timing of feeding. As the child progresses
developmentally, mothers have less responsibility in the active feeding process. However, in
American culture, mothers still bear most of the responsibility for providing the foods and the
environment where the food is consumed (Birch & Fisher, 1998).
Operational definition. Food provision and consumption patterns are operationalized in
this study through answers provided by mothers to questions on the questionnaire,
“Environmental Determinants of Physical Activity in Children”. For the purpose of this study,
change was not evaluated, but food provision and consumption patterns of the participants were
described. Questions that reflect foods provided for the child and general aspects of nutritional
history in the family were identified. Seven questions described present food provision and
consumption patterns. Parents were asked to complete the following questions by filling in the
circle: Q- 37, subset question 1, 2, and 6: “In the past 2 months, how often have you done the
following: 1. Established regular meal times, 2. Required family to eat as a group, and 6.
Talked to your child about his/her eating habits”. Possible responses were: “never, rarely,
sometimes, most often, and always”. Questions describing food selection both inside and outside
the home were answered in a similar manner: Q-39. “To what extent can your child
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independently decide”: 1. “What to eat while at home”, and 2. “What to eat while outside the
home”. Possible responses include: “never, rarely, sometimes, most often and always.
Additional questions describing food provision and consumption patterns such as Q-45, subset
question 8 and 9, which asks: 8. “Do you encourage your child to eat healthier?” and 9. “Do you
use sweets as a reward?” Possible responses of “Yes” or “No” were also used.
Analysis
Data Acquisition
After obtaining IRB approval for additional use of the CARDIAC data, information from
the 8 counties that utilized the “Environmental Determinants of Physical Activity in Children”
questionnaire was acquired for the three grades surveyed. The responders to this survey were
matched with the original CARDIAC demographic and anthropometrical questionnaire they also
completed. Data cleaning was done with the oversight of the CARDIAC team. Data acquired
was de-identified. Cleaned and prepped data for use in this study were downloaded from the
CARDIAC data bank in Excel format.
Data Analysis
Data was analyzed using the Statistical Package for Social Science (SPSS) Graduate Pack
for Windows (2004) computer software program. After data cleaning, and removal of any
subjects with impossible values or greater than 10% of the necessary data elements missing,
descriptive statistics were used to describe the sample. Each group of students from
kindergarten, fifth grade, and ninth grade students was evaluated. The BMI of every child in the
sample was calculated using their correct weight, and height, and comparing to the appropriate
CDC guidelines for BMI percentiles in children by age. Analysis strategies for each research
question are reviewed below. Parametric testing was used after meeting all assumptions. All
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analyses used a level of p < 0.05 to designate statistical significance. Because this study uses
previously collected data, a post hoc power analysis was completed, considering the actual
number of useable cases available from larger data set.
RQ1: Is there a difference between parental perception of their child's weight status and the
child’s actual weight status as determined by CDC guidelines?
To describe parental perception of their child's weight status and the actual weight status,
chi-square analysis was used to determine whether there is a relationship between a child’s
weight status and his or her parent’s perception of that weight status.
RQ2: Are there differences in selected demographics between parents who accurately perceive
their child's weight status and parents who inaccurately perceive their child's weight status?
Children were subdivided into groups where parents accurately and inaccurately
perceived their weight status. Chi-square analysis was used to compare demographic variables
between the groups.
RQ3: Is there a difference between self-perceived weight status of parents and their actual
weight status determined by CDC guidelines?
Chi-square analysis was used to determine whether there is a relationship between the
parent’s actual weight status and his or her perception of that weight status as determined by
CDC guidelines of BMI.
RQ4: Are there differences in food provision and consumption patterns between parents who
accurately perceive their child's weight status as overweight, parents who accurately perceive
their child’s weight status as under/normal weight, parents who inaccurately perceive their
child’s weight status as overweight, and parents who inaccurately perceive their child's weight
status as under/normal weight?
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Food provision and consumption patterns between parents who accurately perceive their
child's weight status as overweight, parents who accurately perceive their child’s weight status as
under/normal weight, parents who inaccurately perceive their child’s weight status as
overweight, and parents who inaccurately perceive their child's weight status as under/normal
weight was compared by using chi-square to evaluate responses to seven questions related to
food provision and consumption patterns.
RQ5: Is there a relationship between accuracy in weight status perception for parents and
accuracy for their child?
To address parental perception of their own weight status, a chi-square test was used to
determine whether there was a relationship between parental perception of their own weight
status and their perception of their child’s weight status.
RQ6: What are the significant predictors of accuracy in parental perception of their child’s
weight status?
Logistic regression was used to identify significant predictors of accuracy in parental
perception. The response variable was the dichotomous perception accuracy variable
(accurate/inaccurate). Statistically significant results for the chi-square analysis in the previous
questions was identified and selected as variables for inclusion in the regression model.
Potential predictors included: parent’s educational status, socioeconomic status, rurality, child’s
weight status, age, gender, parent’s weight status, and food provision and consumption patterns.
The HBM was tested through this study by use of selected questions that represent
variables which coincide with components of the HBM. Variables representing parental
perception, modifying factors, and likelihood of action were identified and evaluated. Results of
this study are discussed as related to the HBM.
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Chapter 4: Results
This chapter contains results of analyses as related to the aims of this study. It is divided
into two sections: (1) descriptive analyses of the data, 2) statistical analyses related to the
research questions which describe the relationship between accurate and inaccurate parental
perception of their child’s weight status, the parent’s weight status, food provision patterns, and
predictors of accurate parental perception of their child’s weight status.
Treatment of Data
After receiving permission from the WVU IRB as a research associate for the protocols
of the CARDIAC project, permission was granted for use of CARDIAC data. Data sets were
received from the CARDIAC project in three age groups: (1) kindergarten, (2) second grade,
and (3) fifth grade. Data sets for the CARDIAC project from the 2006 to 2009 time period were
used for this study. Sixteen counties in West Virginia were represented in the data: Barbour,
Boone, Braxton, Clay, Calhoun, Clay, Gilmer, Lewis, Lincoln, Marshall, Marion, Mason,
Monongalia, Pendleton, Randolph, and Taylor.
The data sets contained two components of the CARDIAC project: 1) anthropometric
and demographic data measured and recorded by CARDIAC team members and 2) the
questionnaire “Environmental Determinants of Physical Activity in Children” containing selfreported data completed by parents of children participating in the project. Specific data from
each component were selected and placed in data sets for three cohorts: kindergarten, second
grade, and fifth grade. Anthropometric measurements contained in the data sets had the child’s
BMI percentile. Further recoding was necessary to categorize the BMI into categories of
underweight, normal weight, overweight, and obese. Parents self-reported their height and
weight. BMIs were then calculated from the parent’s reported height and weight; then BMIs
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were categorized into CDC designations of: underweight, normal weight, overweight and obese.
Cardiac team members linked the anthropometric and demographic data for the student and the
questionnaire reported by the parent for that child. Data sets were received in an SPSS file and
were cleaned, prepped, and de-identified by CARDIAC team members.
Sample Description
Demographic data from the data sets were analyzed to describe the educational level of
the parent, gender of the child, rurality, social economic status and race designation.
Additionally, BMI category was reported from the sample to reflect the BMI percentiles of three
cohorts of children. Each cohort contained an adequate sample size; however certain categories
did not contain adequate data for analyses. Therefore, demographic data in certain research
questions required recoding to meet requirements for chi-square analyses. According to Munro
(2005) chi square analyses requires an expected square count that is greater to or equal to 5 to
meet the assumptions underlying the parametric techniques. Categorizing or recoding data for
this study created variables that were mutually exclusive and followed a theoretical reason for
the categories meeting the assumptions underlying chi-square.
Demographics of Children
Race was originally reported in five categories in all cohorts. However, few responses
were given in categories of Black, Asian, Hispanic, Bi-Racial, and other (kindergarten total n =
919, Black, Asian, Hispanic, Bi-Racial, and other n = 53; second grade total n = 703 Black,
Asian, Hispanic, Bi-Racial, and other n = 133; fifth grade total n = 297, Black, Asian, Hispanic,
Bi-Racial, and other n = 16). Therefore, two groups were created: a) Caucasian and b) all other
races (Black, Asian, Hispanic, Bi-Racial, or other). This met the assumptions for chi-square,
Demographics of Families
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Due to the small numbers of responses for level of education below high school for the
mothers in all cohorts (kindergarten n= 32; second grade n= 20; fifth grade n= 7), these
categories were collapsed for chi square analysis to reflect high school (HS) or less as one
category, while other educational categories from the original data set were kept intact. Socioeconomic status was described using county designation of the participant and economic status
of that county as given by the U.S. Census Department and the United States Department of
Agriculture in three levels: Level 1, 10%-15% of population designated as living in poverty;
Level 2, 16%-25% of population designated as living in poverty; and Level 3, 26% and above of
population designated as living in poverty.
Information regarding who completed the form was given in two cohorts. The
kindergarten questionnaire offered responses of “mother, father, or other.” In the second grade
cohort, “mother, other adult female, father, other adult male” was offered as responses. The fifth
grade cohort questionnaire did not provide an opportunity for respondents to report information
regarding who completed the form.
Rurality
Counties of residence were classified using Rural-Urban Commuting Area Codes
(RUCA) to distinguish rurality (United States Department of Agriculture, 2009). Based on
definitions of rural, (ERS/USDA data - rural definitions: Data documentation and methods) The
Economic Research Service of the United States Department of Agriculture (USDA) defines
nine methods of operationalzing rural. RUCA codes define rural areas based on the same
theoretical principles and information used by the Office of Management and Budget (OMB).
RUCA codes allow rural definitions based on metropolitan, micropolitan, and small town
commuting areas. RUCA primary codes 4-10 are designated as rural
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(http://www.ers.usda.gov/data/ruraldefinitions). This designation of rural was used in this study.
RUCA codes from the three cohorts were categorized as “rural” (RUCA codes 4-10) and nonrural (RUCA codes 1-3).
Demographics of Kindergarten Cohort
The kindergarten cohort was the largest sample. Multiple characteristics of that sample
were explored. There were 957 participants in this group. In this cohort, 71.7 % of the children
were under or normal weight and gender was almost equally distributed (48.6%; 51.4%). The
majority of kindergarten children were Caucasian (94.3%). Mothers were the main person
completing the form (93.9%).
The geography and socio-economic status of the kindergarten cohort was also described.
The majority of their families lived in counties designated non-rural (63.1%) Slightly less than
one-half (47%) of that population lived in counties with 10%-15% of the populations living in
poverty. Most mothers had post-high school education (57.6%). A detailed description of
sample demographics appears in Table 1.
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Table 1: Kindergarten Cohort: Demographics and Child's BMI Category
Characteristic
Child’s Gender

Frequency

Percent

Female

444

48.6

Male

486

51.4

White

866

94.3

53

5.7

440

47.0

350

37.4

146

15.6

in poverty
Non-Rural

591

63.1

Rural

345

36.9

HS or less

105

24.8

Some Post HS college or tech

117

27.5

Undergraduate degree

128

30.1

Graduate school

75

17.6

Underweight

35

4.0

Normal weight

590

67.6

Overweight

120

13.8

Obese

127

14.6

Person Completing

Mother

855

93.9

Form

Father

39

4.2

Other

17

1.9

Child’s Race

All other races
Poverty Level

Level 1, poverty level 10%15% living in poverty
Level 2, 16%-25% of
population designated as living
in
poverty
Level
3, 26% and above of
population designated as living

Rural Urban
Mother’s Education

Child’s BMI Category
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Second Grade Cohort
The demographic characteristics of the second grade cohort were obtained from 608
participants with 54.2% females and 45.8% males. More than one-half of the second-grade
children were under or normal weight (66.4%). Caucasian was the predominant race in this
cohort. The majority of the families of the second grade children lived in areas designated as
non-rural (72.2%). The majority of the mothers reported post high school education. Most of the
participants (47.3%) lived in counties that contained 10%-15% of the population living in
poverty. Mothers were the main person completing the form (92.4%). See Table 2 for detailed
demographic data.
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Table 2: Second Grade Cohort: Demographics and Child’s BMI Category

Child’s Gender
Child’s Race
Poverty Level

Rural Urban Commuting
Mother’s Education

Child’s BMI Category

Person Completing
Form

Characteristic

Frequency

Percent

Female

329

54.2

Male

278

45.8

White

570

94.5

All other race

133

5.5

Level 1, poverty level 10%15% living in poverty

287

47.3

Level 2, 16%-25% of
population designated as living
in poverty

212

34.9

Level 3, 26% and above of
population designated as living
in poverty

108

17.8

Non-Rural (RUCA codes 1-3)

411

72.2

Rural (RUCA codes 4-10)

158

27.8

HS or less

117

23.9

Some Post HS college or tech

135

27.6

Undergrad degree

153

31.3

Grad school

84

17.2

Underweight

17

2.8

Normal weight

386

64.2

Overweight

90

15.0

Obese

108

18.0

Mother

534

92.4

Other Adult Female

12

2.1

Father

29

5.1

Other Adult Male

2

0.4

Fifth Grade Cohort
The demographic patterns of the fifth grade cohort were described with 304 participants;
54.8% females and 45.2 % males. In fifth grade children, more than one-half of the participants
50

were under or normal weight (56.6%). Again, Caucasian was the predominant race (94.6%). No
information was given as to who completed the demographic form in this cohort.
The economic and geographic composition of the fifth grade cohort was varied. The
majority of the families lived in areas designated as rural (60.9%). However, for this group, the
percentage living in poverty level 1 (10%-15% of the population living in poverty, 41%), and
Poverty level 2, (16%-25% of population designated as living in poverty, 42.9%) were nearly
equal. The majority of the mothers reported post high school education. Further detailed data
are found in Table 3.
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Table 3: Fifth Grade Cohort: Demographics Variables and Child’s BMI Category
Characteristic

Frequency

Percent

Female

165

54.8

Male

136

45.2

White

281

94.6

All other races

16

5.4

116

41.1

121

42.9

45

16.0

119

39.1

185

60.9

HS or less

53

39.6

Some Post HS college or tech

29

21.6

Undergrad degree

36

26.9

Grad school

16

11.9

Child’s BMI

Underweight

4

1.3

Category

Normal

163

54.9

Overweight

54

18.2

Obese

76

25.6

Child’s Gender

Child’s Race

Poverty Level

Level 1, poverty level 10%-15% living in
poverty
Level 2, 16%-25% of population designated
as living in poverty
Level 3, 26% and above of population
designated as living in poverty

Rural Urban

Metro counties(RUCA codes 1-3)

Commuting Area
Non-metro counties
(RUCA codes 4-7)
Mother’s Education

52

Aims of the Study
The following section presents analysis of each aim of the study. Parental perception of
their child’s weight status, perception of the parent’s weight status, and factors that describe
parental accuracy of their child’s weight status are described. Factors that predict accurate
parental perception of the child’s weight status are also analyzed.
RQ1: Is there a relationship between parental perception of their child's weight status and the
child’s actual weight status as determined by CDC guidelines?
Recoding of Parental Perception Responses
To calculate parental perception of their child’s weight status, data were recoded for two
categories of perception responses. Too few responses were given in perceived categories of
underweight and obese to meet chi-square assumptions. Therefore, responses that were
perceived as “underweight” were combined with perceived “normal weight” and responses
perceived as “obese” were combined with perceived “overweight”.
Recoding Child’s BMI Category
To be consistent with the combined categories of perceived weight status, the child’s
actual weight status or BMI category was also recoded. Thus, the BMI categories for the child’s
actual weight were collapsed to reflect under/normal weight as one category and
overweight/obese as the second category in the BMI variable. After collapsing the categories,
the assumptions for chi-square analysis were met, and chi-square analysis was performed to
determine significant relationships between parental perception of their child’s weight status and
the child’s actual BMI category.
Results of Analysis
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Each cohort demonstrated a significant relationship between accurate parental perception
of the child‘s weight status and the child’s actual weight category (kindergarten p < 0.001,
second grade p < 0.001, and fifth grade p = 0.002). To determine if accuracy in perception of
the child’s actual weight status was related to which parent completed the form, a chi square
analysis was performed in both the kindergarten and second grade cohort. There was no
significant relationship between which parent completed the form and the accuracy with which
they perceived their child’s actual weight status in either of the cohorts (kindergarten p = 0.109,
second grade p = 0.920).
Kindergarten Cohort
In the kindergarten cohort, a significant relationship between accurate parental
perceptions of their child’s weight status and the child’s actual weight status (p < 0.001) was
found. In the groups of the kindergarten children perceived by their parents to be about the right
weight or less, 78.2% of kindergarten children were actually under or normal weight. Of the
kindergarten children perceived by their parents to be about the right weight or less, 21.8% of the
children were actually overweight and obese. Of the kindergarten children perceived by their
parents to be slightly overweight and overweight, 7.5% of those children were actually
underweight or normal weight and 92.5% were overweight/obese (Table 4).
Cohort Second Grade
In the second grade cohort, a significant relationship was noted between parental
perception of the child’s weight status and the child’s actual weight status (p < 0.001). Of the
second grade children perceived by their parents to be about the right weight or less, 80.6% were
under/normal weight. However, 19.4% of the children perceived as under/normal weight were
actually overweight/obese. Of the second grade children perceived to be slightly overweight and
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overweight, 9.3% were under or normal weight children and 90.7% were overweight/obese
(Table 4).
Fifth Grade Cohort
Parents of children in the fifth grade cohort also demonstrated a significant relationship
between perception of their child’s weight status and their actual weight status (p = 0.002). In
the fifth grade cohort, 44.1% of children perceived by their parents to be about the right weight
or less were under/normal weight. In the same group, 55.9% were actually overweight/obese.
Of the fifth grade group perceived to be slightly overweight and overweight, 24.1% were
under/normal weight and 75.9% were overweight/obese (Table 4).
Table 4: Parental Perception and Actual BMI Status
Cohort

Perception

Kindergarten

Under/Normal
BMI
(n=615)
78.2%*

About
right/under
Slightly Overweight/
Overweight
7.5%
Second Grade
About
right/under

About
right/under

(n = 239)

80.6%*

19.4%
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204.738

<.001

9.926

.002

90.7%*

(n = 111)

(n = 179)

44.1%*

55.9%

Slightly Overweight/
Overweight
24.1%
*Indicates accurate parental perception

p
<.001

92.5%*

(n = 624)

Slightly Overweight/
Overweight
9.3%
Fifth Grade

Overweight/Obese
BMI
χ2
(n=244)
178.202
21.8%

75.9%*

RQ2: Are there relationships between selected demographics of parents who accurately perceive
their child's weight status and parents who inaccurately perceive their child's weight status?
To determine the possible impact of demographics between parents who accurately and
inaccurately perceive their child’s weight status, chi-square analyses were performed.
Demographic variables consisted of: gender, race, poverty level, rural status, parent’s BMI
category, child’s BMI category and mother’s education. This question did not require recoding
of child’s BMI category. Results are seen in table five.
Kindergarten Cohort
For the parents of children in kindergarten, there was a statistically significant
relationship between whether or not the parent was accurate in the perception of the child’s
weight status and the child’s gender (p < 0.001). In parents with daughters, 45.7% were
inaccurate and 54.3% were accurate in their perception of the child’s weight status. Of the
parents with sons, 49.1% were inaccurate while 50.9% were accurate in weight perception of
their child. There was also a statistically significant relationship between whether or not the
parent was accurate in the perception of the child’s weight status and the child’s BMI category (p
< 0.001). In groups of parents of children with BMIs categorized as underweight, 68.6% were
inaccurate and 31.4% were accurate in perceiving their child’s weight status. In parents of
normal weight BMIs children, 22.0% were inaccurate and 78.0% were accurate. Parents with
children having BMIs in the overweight category were 95.8 % inaccurate and 4.2% accurate. In
parents with children in BMI groups considered obese, 92.9% were inaccurate and 7.1% were
accurate in weight perception (tables 5, 6). No relationship was found between race, poverty
level, rural status, parent BMI category, or mother’s education and accurate parental perception
of their child’s weight status.
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Table 5: Kindergarten Cohort: Gender as Related to Parental Accuracy
Females

Males

(n = 441)

(n = 468)

Parental Perception
Accurate

54.3%

50.9%

Inaccurate

45.7%

49.1%

χ2

P

5.839

<.001

Table 6: Kindergarten Cohort: Child’s BMI Category as Related to Parental Accuracy
Child’s BMI

Underweight

Normal weight

Overweight Obese

category

(n=35)

(n = 590)

(n = 120)

(n=127)

Parental

χ2

P

377.544 <.001

Perception
Accurate

31.4%

78.0%

21.8%

7.1%

Inaccurate

68.6%

22.0%

95.8%

92.9%

Second Grade Cohort
No relationship was found between gender, poverty level, rural designation, or mother’s
education and accurate parental perception of their child’s weight status. However, a significant
relationship between whether or not the parent was accurate or inaccurate in the perception of
their child’s weight status as related to race (p = 0.002), child BMI categories (p < 0.001), and
parent BMI category (p = 0.010) was noted. Parents of Caucasian children demonstrated 52.3%
inaccuracy and 47.7% accuracy in weight status perception. Parents of children categorized as
“all other races” had inaccurate perception of 24.2% and accurate perception of 75.8% of their
child’s weight status.
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In groups of parents whose child’s BMI was categorized as underweight, 35.3% were
inaccurate and 64.7% were accurate in perceiving their child’s weight status. In parents of
children with BMIs categorized as normal, 33.2% were inaccurate and 66.8% were accurate.
Parents with children having BMIs in the overweight category were 77.8 % inaccurate and
22.2% accurate. Parents with children in BMI groups considered obese were 89.8% inaccurate
and 10.2% accurate in weight perception. In parents whose BMI category was designated as
underweight, 56.0% were not accurate and 44.0% were accurate in perceiving their child’s
weight. Parents in the normal weight category demonstrated 46.1% inaccuracy and 53.9 %
accuracy. Parents that were categorized as overweight had 43.6% inaccuracy and 56.4%
accuracy levels while obese parents noted 60.8% inaccuracy and 39.2% accuracy in perception
of their child’s weight (Tables 7, 8, 9).
Table 7: Second Grade Cohort: Race as Related to Parental Accuracy
Race

Caucasian

Non-Caucasian

(n = 570)

(n = 33)

Parental Perception
Accurate

47.7%

75.8%

Inaccurate

52.3%

24.2%
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χ2

P

9.811

.002

Table 8: Second Grade Cohort: Child’s BMI Category as Related to Parental Accuracy
Child’s BMI

Underweight

Normal weight

Overweight

Obese

category

(n=17)

(n = 386)

(n = 90)

(n=108)

Parental

χ2

P

141.511 <.001

Perception
Accurate

64.7%

66.8%

22.2%

10.2%

Inaccurate

35.3%

33.2%

77.8%

89.8%

Table 9: Second Grade Cohort Parents’ BMI Category as Related to Parental Accuracy

Parents’ BMI

Underweight

Normal weight

Overweight

Obese

category

(n=25)

(n = 256)

(n = 140)

(n=153)

Parental

χ2

P

11.348

.010

Perception
Accurate

44.0%

53.9%

56.4%

39.2%

Inaccurate

56.0%

46.1%

43.6%

60.8%

Fifth Grade Cohort
In the 5th grade cohort there was a significant relationship between whether or not the
parent was accurate in the perception of the child’s weight status (p < 0.001) and the child’s
gender (p < 0.001). In parents with daughters, 38.2% were inaccurate and 61.8% were accurate
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in their perception of the child’s weight status. Of the parents with sons, 61.0% were inaccurate
while 39.0% were accurate in their weight perception of their child.
In cases where the child’s BMI was categorized as underweight, 100.0% were accurate in
perceiving their child’s weight status. In parents whose children had BMIs in the normal weight
category, 26.4% were inaccurate and 73.6% were accurate. Parents with children having BMIs
in the overweight category were 61.1 % inaccurate and 38.9% accurate. In parents with children
in BMI groups considered obese, 86.8% were inaccurate and 13.2% were accurate in weight
perception (see Tables 10). No relationship was found between race, poverty level, rural
designation, parent BMI category, or mother’s education and accurate parental perception of
their child’s weight status.
Table 10: Fifth Grade Cohort: Gender and Child’s BMI Category as Related to Parental
Accuracy
Gender

Females

Males

(n = 165)

(n = 136)

Parental Perception
Accurate

65.8%

34.2%

Inaccurate

43.2%

56.8%

χ2

P

15.581

<.001

Child’s BMI

Underweight

Normal weight

Overweight

Obese

Category

(n=17)

(n = 386)

(n = 90)

(n=108)

Parental Perception
Accurate

100.0%

73.6%

38.9%

13.2%

Inaccurate

00.0%

26.4%

61.1%

86.8%
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χ2

P

83.896

<.001

RQ3: Is there a relationship between self-perceived weight status of parents and their actual
weight status as determined by CDC guidelines?
Recoding of Variables
For this question, one variable required recoding. Parent BMI categories required
recoding into three categories: a) underweight/normal, b) overweight, and c) obese. This
corresponded with the parental perception variables of “about right, overweight, and obese”.
Parents of each cohort were evaluated to investigate relationships between their actual
weight status and perception of their weight status. All cohorts demonstrated a significant
relationship between accuracy in self-perceived weight status of the parent and the parent’s
actual weight status as determined by their reported weight designated into CDC categories.
Kindergarten Cohort
Accuracy for self-perceived weight status was less than one-half in parents of
kindergarten children in the under/normal weight and overweight group. In the group of parents
with BMIs in the obese category, less than one-third were accurate in self-perceived weight
status. More than one-half of the parents who were in the under/normal weight BMI category
perceived themselves as overweight or obese (Table 11).
Table 11: Kindergarten Cohort: Parental Accuracy of Their Own BMI Category
Parent’s BMI

Underweight/Normal Overweight Obese

category

BMI (n=502)

(n = 105)

(n = 102)

Parental
Perception
About Right

43.4%*

34.3%

25.5%

Overweight

39.4%

45.7%*

44.1%

Obese

17.2%

20.0%

30.4%*

*indicates accurate perception of parent’s weight status
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χ2

P

16.535

.002

Second Grade Cohort
In the second grade cohort, nearly one-half of parents in the under/normal weight
category were accurate in self-perceived weight status. Less parents in the overweight category
were accurate (35.6%) and parents in the obese category demonstrated the lowest accuracy
(22.1%). Slightly more than one-half of the parents in the under/normal weight BMI category
group perceived themselves as overweight or obese (Table 12).
Table 12: Second Grade Cohort: Parental Accuracy of their Own BMI Category
Parent’s BMI

Underweight/Normal Overweight Obese

category

BMI (n=395)

(n = 87)

(n = 104)

Parental

χ2

p

115.631 .004

Perception
About Right

48.4%*

40.2%

34.6%

Overweight

40.0%

35.6%*

43.3%

Obese

11.6%

24.2%

22.1%*

*indicates indicates accurate perception of parent’s weight status
Fifth Grade Cohort
Parents with children in the 5th grade cohort had the highest level of accuracy in selfperceived weight status in the under/normal weight BMI category. In this group, 77.3%
accurately perceived themselves as under/normal weight. In the overweight BMI category,
76.9% perceived themselves to be overweight. In the obese BMI category, slightly more than
one-half of the parents were accurate in self-perceived weight status (Table 13).
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Table 13: Fifth Grade Cohort: Parental Accuracy of their Own BMI Category
Parent’s BMI

Underweight/Normal Overweight Obese

category

BMI (n=110)

(n = 78)

(n = 99)

Parental

χ2

p

188.467 <.001

Perception
About Right

77.3%*

12.8%

8.1%

Overweight

20.0%

76.9%*

38.4%

Obese

2.7%

10.3%

53.5%*

*indicates indicates accurate perception of parent’s weight status
RQ4: Are there differences in food provision patterns between parents who accurately perceive
their child's weight status as overweight, parents who accurately perceive their child’s weight
status as under/normal weight, parents who inaccurately perceive their child’s weight status as
overweight, and parents who inaccurately perceive their child's weight status as under/normal
weight?
Variables Measuring Food Provision and Eating Patterns
Food provision and eating patterns differed between parents who were accurate and
inaccurate in perceiving their child’s weight status in only one cohort. Seven questions
describing present food provision patterns were evaluated. Responses differed in two questions
from the second grade cohort.
Recoding of Responses
To meet the assumption of chi-square analyses, responses to the questions required
collapsing and recoding in to similar categories. All of the questions that allowed 5 responses
required recoding from 5 responses to 3 due to lack of responses in categories of “never”,
“rarely” and “sometimes”. These three answers were collapsed together as one category of
“never, rarely and sometimes.” The responses “most often” and “always” were maintained.
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Combining the variables met the assumptions for chi-square and analyses were performed (see
Table 14).
Responses were insufficient to calculate the question in four separate groupings of (1)
accurate perception in under or normal weight children, (2) accurate perception in overweight
children, (3) inaccurate perception in under or normal weight children, and (4) inaccurate
perception in overweight children as proposed. Groups of accurate perception and inaccurate
perception at any weight status were used with this question related to food provision. This
recoding met the assumptions for chi-square analysis.
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Table 14: Food Provision and Eating Patterns Questions and Responses
Question

Cohort

How often in the last two
months have you
established regular meal
times?

All

How often in the last two
months have you required
the family to eat as a
group?

All

Never
Rarely
Sometimes
Most Often
Regularly

How often in the last two
months have you talked
to your child about
his/her eating habits

All

Never
Rarely
Sometimes
Most Often
Regularly

To what extent can you
child independently
decide what to eat at
home

All

Never
Rarely
Sometimes
Most Often
Regularly

To what extent can your
child independently
decide what to eat outside
the home

All

Never
Rarely
Sometimes
Most Often
Regularly

Do you encourage your
child to eat healthier?

Kindergarten

Never
Rarely
Sometimes
Most Often
Regularly

Do you use sweets as a
reward?

Kindergarten

Never
Rarely
Sometimes
Most Often
Regularly

Do you encourage your
child to eat healthier?
Do you use sweets as a
reward?

Second Grade
Cohort
Fifth Grade
Cohort

Yes
No
Yes
No
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Original Possible
Responses
Never
Rarely
Sometimes
Most Often
Regularly

Recoded Responses
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Response 1:
Never, rarely, sometimes,
Response 2:
Most often
Response 3:
Always
Yes
No
Yes
No

Parental Accuracy and Food Provision Patterns.
No significant relationships were found in the group of parents of kindergarten or fifth
grade children that accurately or inaccurately perceived their child’s weight status and food
provision patterns. Significant relationships were found in second grade (see Tables 15, 16)
between the groups that accurately and inaccurately perceived their child’s weight status when
asked: “In the past 2 months, how often have you done the following: Talked to your child
about his/her eating habits?” (p = 0.044) and “To what extent can your child independently
decide what to eat at home?” (p = 0.015).
Second Grade Parents
Discussion of Eating Habits
In second grade parents who inaccurately perceived their child’s weight status, 35.7%
responded that they “Never, rarely, or sometimes” talked to their child about their eating habits.
In the same group, “Most often” was noted 41.4 %, and “Always” 22.9%. In second grade
parents who accurately perceived their child’s weight status, 47.4% responded that they “Never,
rarely, or sometimes” talked to their child about their eating habits. In the same group, “Most
often” was noted 31.3 %, and “Always” 21.3%.
Independence of Child in Food Decision
In the group that inaccurately perceived their child’s weight status, 53.2% responded that
they “Never, rarely, or sometimes” thought that their child could independently decide what to
eat while at home. When asked about their child’s eating habits, “Most often” was given in
39.3% of that group, and “Always” 7.5%. In the group of parents that accurately perceived their
child’s weight status, 61.1% responded that they “Never, rarely, or sometimes” thought that their
child could independently decide what to eat while at home. “Most often” was given in 28.4%
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of the parents who accurately perceived their child’s weight status and 10.5% responded that
they “Always” thought their child could independently decide what to eat at home (Tables 15
and 16).
Table 15: Second Grade Cohort: Talked to Child About Eating Habits
Perception of Child’s weight

Accurate

Inaccurate

Status

(n = 303)

(n = 319)

Responses
Never, Rarely, Sometimes*

47.4%

35.7%

Most Often

31.3%

41.4%

Always

21.3%

22.9%

χ2

P

6.258

.044

χ2

P

8.351

.015

*Combined responses

Table 16: Second Grade Cohort: Decide What to Eat at Home
Perception of Child’s weight

Accurate

Inaccurate

Status

(n = 296)

(n = 295)

Responses
Never, Rarely, Sometimes*

61.1%

53.2%

Most Often

28.4%

39.3%

Always

10.5%

7.5%

RQ5: Is there a relationship between accuracy in weight status perception for parents and
accuracy for their child?
Parent’s accuracy in self-perception of their own weight status was compared to accurate
or inaccurate perception for their child’s weight status. Chi-square assumptions were met. There
were no significant relationships in parents of kindergarten or fifth grade cohorts regarding
accuracy of parental weight status for themselves and for their children. A significant
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relationship (p = 0.038) was found in the second grade cohort between perception of parent’s
own weight status and perception of their child’s weight status.
Parents of children in the second grade cohort, who were not accurate in perceiving their
own weight status, were typically not accurate for their child (56.5%). In the group of parents
from the second grade cohort who were accurate in their own weight status perception, 47.6%
were not accurate in perceiving their child’s weight status (see Table 17).
Table 17: Accuracy in Weight Status Perception for Parents and Accuracy for Their Child
Perception of Child’s

Accurate

Inaccurate

Weight Status

(n = 296)

(n = 295)

Parental Self-

χ2

P

4.288

.038

accuracy
Accurate for Self

52.4%

47.6%

Inaccurate for Self

43.5%

56.5%

RQ6: What are the significant predictors of accuracy in parental perception of their child’s
weight status?
Determining the predictors for accurate and inaccurate perception was performed using
binary logistic regression. Before conducting the regression analyses, the set of predictor
variables was evaluated for multicollinearity by computing collinearity diagnostics in SPSS.
For each cohort the corresponding set of predictor variables was tested for tolerance and VIF
(variance inflation factor). A tolerance of less than 0.10 or a VIF value of above 10.0 indicates
multicollinearity (Munro, 2005). The lowest value for tolerance in the data was 0.958 and the
highest value for VIF was 1.044. A casewise listing of residuals was requested along with the
logistic regression output in SPSS in each cohort. Extreme residuals were used to identify
outliers. Cases listed as outliers were identified. They were then removed from each cohort and
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regression was again performed. Within each cohort, predictor variables maintained similar
levels of significance as in the original logistic testing results.
For each cohort, the dependent variable, “parental accuracy for their child’s weight
status” was tested with demographic variables and food provision questions that were found to
be statistically significant in univariate analysis. In the kindergarten cohort, independent
variables included in the regression analysis were gender and child’s BMI category. The
independent variables in second grade cohort were: food provision questions “talked to your
child about his/her eating habits”, “independently decide what to eat at home”, race, child’s BMI
category and parent BMI category. In the cohort of fifth graders, independent variables were
gender and child’s BMI category.
Kindergarten Cohort
Of the two variables considered for predictors of parental accuracy, only one was
significant. In the kindergarten cohort, gender was not a significant predictor of accuracy.
However, child’s BMI category was a significant predictor of accurate parental perception of
their child’s weight status (p < 0.001). Compared to the parents of children in the under/normal
weight group, the parents of children in the overweight category (p <0.001) noted a 98.70%
decrease in odds of being accurate. The odds of being accurate decreased by 97.7% for the
parents of obese children (p <0.001) compared to the parents of under/normal weight children
(Table 18).
Second Grade Cohort
Two predictors of accuracy were found in the second grade cohort. In parents of the
second grader cohort, BMI category was a significant predictor of accurate parental perception of
their child’s weight status (p < 0.001). Compared to the parents of children in the under/normal
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weight group, parents of children in the overweight category (p<0.001) noted an 87.4% odds
decrease of being accurate. The odds of being accurate decreased by 93.0% for parents of obese
children (p <0.001) compared to under/normal weight children. Race was observed as a
significant predictor of parental accuracy (p= 0.006). The odds of being accurate for the parents
of non-Caucasian children are 6.754 times the odds of being accurate for parents of Caucasian
children. That is a 575.4% increase in odds of being accurate (Table 19).
Fifth Grade Cohort
Again, child’s BMI category was a significant predictor of parental accuracy in the fifth
grade cohort (p < 0.001). Compared to the parents of the under/normal weight group, the parents
of children in the overweight category (p < 0.001) demonstrated a 77.9% odds decrease of being
accurate. The odds of being accurate decreased by 95.8% for parents of obese children (p
<0.001) compared to parents of under/normal weight children (Table 20).
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Table 18: Kindergarten Association Between Accurate Prediction of Child’s Weight Status
and BMI Category
95% C.I.for
EXP(B)

Variable
B

S.E.

Wald

df

Sig.

Exp(B) Lower

Upper

BMI Category
Under/normal*

184.397 2

.000

Overweight

-4.317

.468

85.238 1

.000

.013

.005

.033

Obese

-3.756

.359

109.351 1

.000

.023

.012

.047

*Reference Category

Table 19: Second Grade Association Between Accurate Prediction of Child’s Weight Status,
Race, and BMI Category
95%
Variables

C.I.for
B

S.E.

Wald

df

Sig.

Exp(B)

EXP(B)
Lower

Upper

BMI Category
Under/normal*
53.872

2

.000

Overweight

-2.075 .416

24.869

1

.000

.126

.056

.284

Obese

-2.666 .459

33.735

1

.000

.070

.028

.171

Race **

1.910

7.677

1

.006

6.754

1.749

26.082

.689

*Reference Category **Non-Caucasian as compared to Caucasian.
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Table 20: Fifth Grade Association Between Accurate Prediction of Child’s Weight Status and
BMI Category
95%
Variables

B

S.E.

Wald

df

Sig.

Exp(B)

C.I.for
EXP(B)

BMI Category
Under/Normal*

66.972

2

.000

Lower

Upper

Overweight

-1.511

.331

20.901

1

.000

.221

.115

.422

Obese

-3.169

.414

58.578

1

.000

.042

.019

.095

*Reference Category
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Chapter 5: Discussion
This chapter presents a discussion of the findings of the study. Limitations of secondary
data analyses are discussed. Findings of the study are reviewed and then related to current
knowledge in the field. This chapter will conclude with a discussion of implications of the
findings of this study for nursing practice and future research recommendations.
The sensitizing framework for this study was the Health Belief Model. This chapter will
discuss individual perceptions as reflected in parental perception of their child’s weight status.
Evaluations of modifying factors of parental perception will be discussed as well as likelihood of
actions which is described as food provision and eating factors. In addition, an analysis of the
utility of the Health Belief Model in supporting this study will be presented.
Limitations of Secondary Data
This study utilized secondary data to answer the research questions. While secondary
data are a valuable resource, use of such data presents certain limitations. The data were
collected for defined purposes, not specifically for the aims of this study. Therefore, data
analysis required redefining variables and re-categorizing of data elements to meet the objectives
of this study. These changes resulted in decreased variability of the data potentially impacting
the results. Re-categorizing the data was performed with vigilance to preserve the original
definition of the variables while balancing the need to have adequate responses in each category.
Categories that required collapsing due to insufficient responses in each cell were: parental
perception of the child’s weight status, child’s BMI category, parent’s BMI category, parent’s
educational level, RUCA codes, child’s race, and food provision responses.
Parental perception of their child’s weight status and parental perception of their own
weight status were collapsed to perform statistical analyses. Too few responses were given in
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two of the four categories of perception (underweight and obese) in both parent’s perceiving
their child’s weight status and perceiving their own weight status. After combining four
perception categories into two, BMI status had to be adjusted from four categories into two
(under/normal and overweight/obese) to match the perception categories for both the parent and
child. Combining BMI categories from four specific categories into two reduces the variability
of the data. Self-reporting of height and weight by the parents could have been over or under
estimated, further distorting the actual BMI category of the parents.
This study aimed to describe perception of the child’s weight status by parents.
However, most of the forms in the original study were completed by mothers with an
insignificant number of questionnaires completed by fathers or other family members in the
kindergarten and second grade cohort. The fifth grade cohort did not contain information
regarding who completed the questionnaire. This suggests that for two cohorts, the study is
primarily evaluating the mother’s perception of the child’s weight status. Lack of information in
the fifth grade cohort as to who completed the form makes it difficult to identify which parent
actually perceived the weight status and makes comparison with other studies challenging.
Parental perception of their child’s weight status was assessed using questions from the
study that asked parents to evaluate their child’s appearance to other children of the same age
and gender. Considering the rate of obesity in the general population of children in West
Virginia (Neal et al., 2006){{}}, this method of questioning and comparison could be limiting.
In this study, it could not be determined if the parent was comparing their child to another child
in the normal weight category. If comparison of the child’s weight status was to children who
were overweight or obese, parental accuracy would naturally be distorted.
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The use of secondary data presents risks that variables may be operationalized during
data collection in a way that is inconsistent with the conceptual definitions adopted for this study.
Food provision and eating patterns were evaluated in this study by seven questions related to the
child’s dietary intake. Data elements from the available data set were not comprehensive in
capturing the child’s food provision and eating patterns, therefore limiting the ability to fully
measure the variables as conceptualized.
The secondary data used in this study did not adequately represent the population of West
Virginia as related to educational status. A higher level of education was noted in the
respondents than in the general population of West Virginia (West Virginia Quick Facts from the
US Census Bureau). The higher education of the sample, than in the general population, may
have impacted the respondent’s perceptions, as education may be linked to understanding of the
implications of overweight and obesity.
Another limitation of this study was the need to use a proxy measure of socioeconomic
status of respondents for analyses. Income levels were not collected in the original study, so
family socioeconomic level was determined by the mean income of the county where the
families resided. This method is not reflective of the individual family. Using county level
socioeconomic status to classify family socioeconomic status can lead to inaccurate estimation of
actual socioeconomic status. The actual relationships of socioeconomic status on parental
perception of their child’s weight status could be distorted.
Limitations were noted with respect to geographic location in this study. RUCA codes
were used to classify rural or urban dwelling of the family. Lack of representation of every
county in the state in the original data set allowed only certain RUCA codes to be represented.
Several of the RUCA areas contained too few respondents and had to be combined with similar
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RUCA code areas. The lack of representation from all RUCA codes may have prevented the
true impact of rural dwelling on the outcome of the study. The location of the original data
collection sites in the Appalachian area suggests a prevalence of Appalachian culture in the
respondents. However, this study does not account for residents living in the area who would not
self-identify as a member of the Appalachian cultures by virtue of in-migration or other factors.
Lack of self-identified ethnic information prevents comparison of this study with other
Appalachian studies.
Individual Perceptions/Parental Perception of Child’s Weight Status
Perceived Susceptibility and Perceived Severity
According to the Health Belief Model, perceived severity of a disease process and how
vulnerable the person is to that process determines the likelihood of taking action to prevent the
disease process. Perception of severity involves understanding the potential outcomes of a
particular disease process. Perceived susceptibility involves acknowledging the present state of
health as well as the tendency of the present state of health to incur illness (Glanz, Lewis, &
Rimer, 1990; Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974). Individual perceptions,
in this study, correspond to the measured variable of parental perception of their child’s weight
status.
Individual Perceptions/Parental Perception
Parental perception of their child’s weight status was often accurate as compared to the
child’s actual BMI category in this sample. Accurate parental perception of their child’s weight
status was highest among kindergarten children and declined to its lowest rate in parents of fifth
grade children. This is in direct contrast to other studies of parental recognition of their child’s
weight status. The perceptions of the parents in this study, as compared to other studies, were
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more accurate than those of parents reported in the literature (Baughcum et al., 2000; Myers &
Vargas 2000; National Center for Health Statistics, 2000; Hackie & Bowles, 2007; Jeffery, Voss,
Metcalf, Alba, & Wilkin, 2005;West et al., 2008; Cottrell et al., 2007). The contrast in results
could be explained by the larger sample of children in this study than noted in previous studies,
as well as the similarity of ages in each of the cohorts in this study. Higher educational level of
the parents may have influenced perception of the parents regarding their child’s weight status in
this study. Also, the time lapse since the previous studies were completed could account for the
difference, since education on children’s obesity has been initiated in the media (Baughcum et
al., 2000; Myers & Vargas 2000; National Center for Health Statistics, 2000; Hackie & Bowles,
2007; Jeffery et al., 2005; West et al., 2008; Cottrell et al., 2007).
Parental perception of their child’s weight status related to the child’s BMI category. To
further investigate aspects of accurate and inaccurate parental perception of their child’s weight
status, BMI categories were re-expanded into the four original categories (underweight, normal
weight, overweight, and obese) and then compared only to established accurate and inaccurate
parental perception. When accurate parental perception of their child’s weight status was
compared to BMI categories, differences in parental accuracy of their child’s weight status at
each BMI category were identified. There was a major decrease in parental accuracy at the obese
category in all cohorts. The major decrease in parental accuracy in the obese category is difficult
to explain. Perhaps the line between overweight and obesity is not clear to parents. Few studies
have specifically linked BMI categories to accurate parental perception of their child’s weight
status and under/normal weight children were not always included in the studies. One previous
study did evaluate parental perception of their child’s weight status and included categories other
than overweight and obese. West et al (2008) noted less than one-half of parents with children
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having BMIs in the underweight category were accurate in weight perception. Other studies were
conducted primarily with overweight children without a distinction between overweight and
obese, and BMI categories were not always used for comparison to parental perception of their
child’s weight (Baughcum et al., 2000; Myers & Vargas 2000; National Center for Health
Statistics, 2000; Hackie & Bowles, 2007).
Differences in accurate parental perception related to the age of the child in this study
varied from the literature. Accurate parental perception of their child’s weight status declined as
the child got older in this study. Other studies in the literature demonstrated lower accuracy in
children younger than 6 years of age (West et al., 2008) and higher accuracy in children older
than 6 years of age (Eckstein et al., 2006; Maynard, Galuska, Blanck, & Serdula, 2003; Wald et
al., 2007).
The influence of Appalachian culture and beliefs may be responsible for the discrepancy
in agreement of parental perception of their child’s weight status with the literature.
Appalachian culture holds the belief that heavier children are stronger and better equipped for
sports. As the child ages, parents may perceive that the size of the child demonstrates sustenance
and hardiness. Thin, or even normal weight children are often seen as disadvantaged with less
ability to withstand illness and other adverse situations. Parent’s beliefs that they have
performed well in nurturing their child by feeding them adequately are reinforced through having
a child who is heavier (Cochran, 2005; Cochran, 2008; Trombini et al., 2003). However, lack of
knowledge as to whether the sample would self-identify as an Appalachian remains a limitation.
Parental Perception of Their Own Weight Status
Parents of 5th grade children demonstrated the highest level of accuracy in perceiving
their own weight status. Interestingly, more than half of the parents of children in kindergarten
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and second grade cohort that were under/normal weight thought that they were overweight or
obese. Inaccurate perception by parents of their own weight status has been noted in other
studies. Chang (2003) noted inaccurate parental perception of their own weight status in women
from both normal weight and overweight categories. However, other studies found that mothers
were correct in assessing their own weight status (Crouch, O'Dea, & Battisti, 2007) and in
general women were more accurate than men in self-perceived weight status (Dorsey, Eberhardt,
& Ogden, 2010). Other factors that could potentially influence parental perception of their own
weight status were not measured in this study. Young postpartum mothers or breastfeeding
mothers, while not overweight or obese by standard criteria, could be at a different weight than
their perceived normal weight. Inaccurate perception in this study could also be reflective of the
culture of Appalachia and the overall acceptance of overweight and obesity as signs of health
and hardiness (Brown & May, 2005).
Parental Self-Accuracy Compared to Accuracy for Their Child
Parents who were accurate in perceiving their own weight status were not consistently
accurate in perceiving their child’s weight status. Only the results from parents of second grade
children demonstrated a relationship between accurately perceiving their own weight status and
accurately perceiving their child’s weight status. The inconsistencies between parents who
accurately perceived their own weight status, as well as their child’s weight status in this study,
concur with previous literature. One study noted that mothers underestimated their own weight
status as well as their child’s weight status (Harrison et al., 2007). In comparison, other studies
found that mothers correctly assessed their own obesity, but did not correctly assess their child’s
obesity (Crouch et al., 2007). Similar studies by West et al (2008) and Jeffery et al (2005)
noted that parental weight status was not associated with accurate perception of their child’s
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weight status. Multiple factors could influence the lack of relationship between parental
accuracy for their own weight status and accuracy for the weight status of their child. Age of the
child could be a factor. Age of the mother as well as changes occurring to her body during
pregnancy could influence perception of her weight status. Another factor that may contribute to
the difference in parental perception of their own weight status and perception of their child’s
weight status is the strong Appalachian belief that heredity controls the size of their body and
that larger body size represents hardiness and strength rather than a disease process (Cochran,
2005; Cochran, 2008).
Perception Summary
The Health Belief Model depicts individual perceptions, or in this study, parental
perceptions of their child’s weight status, as a process leading to perceived threat of illness.
Accurate parental perception includes knowledge of the implications of the size of their child as
correlated with the health benefits and risks that the size imposes upon the child. How
susceptible the child is to obesity, as well as the severity of diabetes and hypertension, influences
accurate parental perception of their child’s weight status. However, this study’s findings did not
measure the meaning of BMI category to the parent. Without the measurement of perceived
threat, individual perception cannot be evaluated. According to the HBM, parents will not
consider perceived benefits of taking action until they realize that their overweight/obese child is
unhealthy. Likelihood of action will not occur until the perceived benefits of taking action are
realized.
Modifying Factors
According to the Health Belief Model, individual perceptions are influenced by multiple
factors. Personal experience with illness may modify perception of the severity of a disease
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process. Demographic influences of culture, gender, socioeconomic status, and knowledge alter
perception as well as the perceived threat of an illness. Cues to action offer substantial impact on
perception, especially from respected sources. The impact of modifying factors and cues to
actions upon individual perception creates a perceived threat of the illness (Glanz et al., 1990;
Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974). This study measured gender, rurality,
socio-economic status, race, education, and child’s BMI status as potential modifiers of the
severity of obesity.
Demographic Factors
In this study, gender of the child was related to accurate parental perception of their
child’s weight status in parents of kindergarten and fifth grade children. Parents of younger
children were more accurate in perceiving their daughter’s weight status than their son’s. This
finding is consistent with previous studies that found parental accuracy in perception of their
child’s weight status more consistently in daughters than sons (Crouch et al., 2007; Maynard et
al., 2003; Wald et al., 2007). Society’s generalized acceptance of larger males, while females are
expected to be smaller, may explain these findings (Cafri & Thompson, 2004; McCreary, 2002).
Other modifying factors for accurate parental perception varied among the cohorts.
Modifying factors of race, education, poverty and rural designation had limited to no impact on
accurate parental perception of their child’s weight in all cohorts. Race was found to only be a
modifier in the cohort of second grade children in “all other races”, and due to small numbers of
children in these categories, is considered to be a coincidental finding. Previous studies found
high levels of inaccurate perception in WIC populations which included homogeneous
respondents from lower socioeconomic status and lower educational levels groups (Etelson et
al., 2003; Myers & Vargas, 2000; Jain et al., 2001; Baughcum et al., 2000; Baughcum et al.,
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1998). Baughcum et al. (2000) identified lower educational status of the mother as an associated
factor of inaccurate parental perception of their child’s weight status. These studies, however,
were conducted primarily with lower income families (income at or below 185% of the U.S.
Poverty Income Guidelines), making the impact of income versus education is difficult to
ascertain. Myers and Vargas (2000) noted low levels of accurate parental perception of their
child’s weight status among Hispanic families. The homogenous nature of this sample most
likely prevented the impact of race, education, and income on the results.
The dissimilarity of previous literature with this study may be multi-factorial. The
discrepancy may be explained by noting that the majority of the children in this study were
Caucasian, and other races were not well represented. Also, the higher than average educational
status of the parents, as well as the determination of the socioeconomic status of the families
determined by proxy in this study, could explain the differences in findings in this study and
those studies reported in previous literature.
Perceived Threat
Perceived threat of illness is the catalyst for likelihood of action in the Health Belief
Model. The realization of the perceived threat of the illness motivates likelihood of change
within the individual (Glanz et al., 1990; Hochbaum, 1958; Rosenstock, 1960; Rosenstock,
1974). This study did not address parental recognition of perceived threat associated with the
child’s weight status. However, it has been addressed in previous literature. Myers and Vargas
(2000) used direct visualization of overweight children aged 2-5. Parents did acknowledge
health risks, especially cardiac risks, of their child being overweight. However, parents did not
perceive their child as overweight/obese. Wake et al. (2002) reported that parents were not
aware of their child’s obesity and therefore did not perceive the association between health risks
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and obesity for their child. Another study noted that parents of normal weight and overweight
children did not differ in the concerns of excess weight as a health indicator (Etelson et al.,
2003). Quantifying the perceived threat of their child’s BMI category is crucial to the process of
the Health Belief Model. Individual perceptions change as perceived threats are realized.
Modifying Factors Summary
The relationship of modifying factors to parental perception of their child’s weight status
and likelihood of action did not support the HBM overall. The only modifying factor related to
parental perception of their child’s weight status was the child’s gender. Other demographic
factors did not show relationship in groups that were accurate and inaccurate in perceiving their
child’s weight status.
Actions/Likelihood of Change
According to the Health Belief Model, perceived benefits of the health related behavioral
change minus perceived barriers to change results in the likelihood that the behavioral change
will occur (Glanz et al., 1990; Hochbaum, 1958; Rosenstock, 1960; Rosenstock, 1974). Benefits
of providing a healthy diet for their child, minus the barriers of changing their child’s food
provisions patterns dictate the likelihood that the parent will take action. In order for parents to
indentify perceived benefits and barriers to change, they must first accurately perceive their
child’s weight status. This study evaluated the relationship between parental perception of their
child’s weight status and actions, defined as food provision and consumption patterns.
Food Provision Patterns
Significant relationships between food provision and consumption patterns in families
with parents who were accurate and inaccurate in perceiving their child’s weight status were
found in only one cohort. In second grade children, parents who were inaccurate in perceiving
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their child’s weight status were more likely to respond affirmatively that they talked to their
child about their eating habits. This result is not easily explained. The lack of relationship
between food provision and consumption patterns in this cohort might be due to the concern that
parents perceived their normal weight child as underweight and therefore needed additional
nutrition or that quantity, rather than quality, was emphasized.
Conversely, parents who were accurate in their perception of their child’s weight status
were more likely to respond that they seldom, if ever, talked to their child about the child’s
eating habits. As might be predicted by the Health Belief Model, Appalachian beliefs that heavy
people are hardy may contribute to the lack of intervention by parents related to food
consumption and eating patterns. Appalachian people often are fatalistic and therefore feel
powerless to change (Cochran, 2005). Also, lack of a relationship between parents who
accurately perceived their child’s weight status and food provision and consumption patterns
may represent perceived inadequacies in parenting compensated by nutritional control regardless
of the child’s perceived weight status (Cochran, 2008; Trombini et al., 2003). It is difficult to
substantiate the influence of Appalachian culture without self-identified ethnic information.
The lack of parental awareness of self-regulating mechanisms in the child’s consumption
patterns is confirmed in the literature. Studies suggest that mothers have an inherent need to
control the food provision of their child. Trombini et al. (2003) noted that mothers of overweight
or obese children had an insistent requirement of idealization in their own role as a parent and
required frequent reinforcement that their care was sufficient. Investigators have suggested that
overfeeding meets this need. Previous studies suggest that mothers who overfeed their child
have lessened the self-control of the child’s eating patterns (Laessle et al., 2001).
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In this study, parental recognition of their child’s BMI status does not relate to action.
The lack of significant relationship between parents who were accurate/inaccurate in perceiving
their child’s weight status and to questions about food provision and consumption patterns could
indicate that parents did not perceive the threat of their child’s weight status and associated
health risks. Association of hardiness, health, and stability associated with large body size has
historically been a facet of Appalachian culture (Cochran, 2005; Cochran, 2008). The results of
this study may be been impacted by the use of questions that do not accurately represent food
provision and consumption patterns.
Likelihood of Action Summary
In this study, food provision and consumption patterns were used to measure likelihood
of action as described in the HBM. However, food provision patterns were not related to
accurate and inaccurate parental perception of their child’s weight status in this study. Perceived
threat of illness must be evaluated to adequately test the model and determine the likelihood of
action.
Utility of the Health Belief Model as a Framework for this Study
Although the Health Belief Model has been shown to be helpful predicting action in
many populations, this study documents that the HBM’s utility is limited when applied to
situations in which participants do not perceive a health threat, even though the threat does in
fact exist. In this study, individual perception was defined as parental assessment of their child’s
BMI categories. Findings demonstrated that parents in this sample were likely to correctly
identify their children’s weight status as defined by current standards. While perception was
accurate in many cases, it does not seem to have led to action for change in food consumption
patterns, nor do any of the modifying factors, except gender, help to predict accuracy. It is not
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known if parents perceived a threat related to their child’s abnormal weight status. Therefore,
the HBM has limited utility in predicting actions in this study. However, if gaps in the model
were bridged and measured; and if additional model elements, such as perceived threat and cues
to action were measured, utility would be increased. Utility of the HMB could also be increased
by restructuring food provision and consumption patterns questions and decreasing the
limitations of the sample.
Partially related to the use of secondary data, gaps in the available data for this study to
measure all components of the HBM prevented adequate testing of the theory.
Acknowledgement of the child’s accurate BMI status by their parents is imperative; however, the
health threat imposed by BMI status on the child must also be measured. Whether parents
accurately perceive the weight status of their child is secondary to the relationship of overweight
or obesity to the health of their children. Health promotion actions will only occur when parents
accurately associate the threat of health risks to the BMI category (see figure 3).
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Figure 3: Parental Perception and Perceived Threat
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Adapted from Becker, M. H., Drachman, R. H., & Kirscht, J. R. (1974). A new approach to
explaining sick-role behavior in low income populations. American Journal of Public Health, 64,
205-216. (Fig 1, p. 206).
Implications for Practice
Implications for nursing practice are identified. Nurses have great potential for
interactions with mothers of school age children. Nurses are involved in weight and
measurement of children through primary care centers, WIC programs, and within schools. The
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brief interactions in these sites provide nurses excellent opportunities for educating parents and
their children about proper nutrition, appropriate weight status for their children, and health risks
of obesity.
Educating parents to adequately care for their children begins at birth and continues
throughout childhood. Nurses can assist parents in perceiving normal weight status for their
infant and reinforce that an overweight baby does not imply a “healthy” baby. Nurses can teach
parents about the risks of developing obesity at a young age and the health risks associated with
overweight and obese children. Nurses can assist in teaching feeding patterns at birth when the
infant begins to consume nutrition. Understanding the infant’s nutritional self-regulation and
hunger cues can be taught and reinforced. Information regarding transitional feeding patterns
can be instituted as the child develops and returns to primary care providers for well-child care.
Educating parents regarding appropriate nutritional methods early in the life of the child could
prevent future improper food provision and consumption patterns.
For children with a BMI status that is overweight or obese, nurses must understand that
the literature describes parental perception of their child as personal and subjective. Informing a
parent that their child is not “normal” requires communication skills and supportive actions that
do not cause the parent guilt or embarrassment or make them feel as if their parenting skills are
less than adequate. Identifying children that have a BMI in the overweight or obese category
presents the nurse with a population of parents who are at high-risk for inaccurate perception of
their child’s weight status. Nurses have the ability and the position to interact with the parent to
shift parental perceptions toward accuracy in a positive manner. The increase of obesity between
second and fifth grade in this sample demonstrates a need for nursing interventions early,
preferably during and after second grade. Interventions should be targeted in these age groups,
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especially for parents of male children. Programs that emphasize athletes with normal BMIs
could serve as cues to action in promoting likelihood of change for parents of overweight or
obese children.
Nurses can educate parents about health risks associated with obesity. As parents
accurately understand their child’s weight status, the health benefits and risks of that particular
BMI category can be explained to the parents. The benefit of a normal BMI for their child can
potentially be a motivating factor for change.
Parents of underweight and normal weight children may also demonstrate inaccuracy in
perceiving their child’s weight status. Nurses can emphasize to parents that their child is normal
weight and encourage feeding practices that maintain a healthy weight status. Children who are
considered underweight also require specialized nutritional counseling.
In primary care, the school systems, and in WIC, nurses can target children with
demographic characteristics, such as gender, whose parents are more likely to be inaccurate in
their perception of their child’s weight status. Methods can be initiated to assist parents of male
children in understanding and accurately perceiving their child’s weight status. For parents of
pre-adolescent males, programs to promote parental accuracy of weight status and the difference
in being muscular and being obese can be demonstrated. Also, noting that a significant number
of parents in each cohort perceived themselves as overweight when they were in the normal BMI
category suggests that programs demonstrating differences between normal BMI status and
underweight BMI categories should be implemented.
Programs, or cues to action, which improve perception and understanding of the health
risks associated with obesity will have a greater likelihood of spurring parental action than mass
screening. Recommended testing of lipids and glucose in obese children (Daniels & Greer,
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2008) will not be effective unless abnormal values are used to educate the parents of the
unhealthy weight status of the child and the perceived threat of the illness is understood.
Parental perception and understanding of health risks precede actions to improve health status.
Interventions should be aimed at parents who are designated as accurate and inaccurate in not
only perceiving their child’s weight status, but understanding the associated health risk of the
BMI category. Motivation to change will be improved as the parents grow toward accurate
perception. As motivation emerges, the nurses will provide support and education to reconstruct
parental food provision and eating patterns. This, in turn, will help the child develop a normal
BMI status. Parents can relate the patterns of food provision and eating patterns that promote
healthy BMIs. Parents with accurate perception of their child’s normal BMI will receive
reinforcement of healthy food provision and eating patterns.
In clinical situations, nurses have the skills to not only take weights and measurements of
the child, but also to identify families that have inaccurate perception of their child’s weight
status. Nurses have the ability to inform parents about how the child’s weight status is impairing
health and growth processes for their child. Families of overweight and obese children should
receive information on the association of BMI category with hypertension, diabetes, and long
term organ failure. More emphasis should be placed on threat and harm caused by comorbidities of obesity.
Mothers can alter feeding practices without major changes in food choices if proper
information is provided. Nurses can collaborate with outside agencies to provide recipes for
working mothers that are healthy and suitable for children. Nurses can assist mothers in
evaluating true hunger cues and replacing unhealthy food rewards with healthier choices.
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Changes to health care policy to impact childhood obesity can be initiated by nurses on
multiple levels. Within school systems, school nurses can advocate for more physical education
time in the school day and encourage more cardiovascular activities. Nurses can provide
information to county and state school boards on obesity and the co-morbid conditions that
impair the health of the child and therefore facilitate change in nutritional components and
activity requirements for the schools.
Changes in policy involving reimbursement for medical care to children with obesity can
be initiated and reinforced by nursing. New available immunizations for fifth grade children
(Vaccines: Recs/Schedules/Child schedule) can be used to encourage resumption of well visits in
this age group, providing a regular opportunity for child and parental counseling about weight
issues. Since obesity in children is not a “billable” diagnosis in primary care, repeat visits for
this diagnosis may not occur. Nurses can lobby to create changes in billing practices to include
the diagnosis of obesity for children as well as the associated diagnosis of hypertension and
metabolic syndrome, thereby facilitating closer primary care follow-up of these problems for
children.
Opportunities for Further Study
The Health Belief Model should continue to provide a sensitizing framework for future
research opportunities related to accurate parental perception of their child’s weight status.
Accurate parental perception of their child’s weight status can take on new meaning when
perceived threat of the illness is understood. Further studies evaluating perceived health threat of
the child’s BMI category should be initiated.
Replication of this study in geographic areas that contain a larger population of racially
diverse families should be considered. Measures should be taken to include a more normal
91

distribution of educational and socioeconomic levels in future studies. Other age groups of
children should be included in the study to evaluate the impact of physical development on
parental perception of their child’s weight status. Perception of weight status and associated
health risks should be expanded and studied in children as well.
Further evaluation of parental perception of their child’s weight status should be
considered using the term “healthy” weight status as opposed to accurate weight status.
Research questions including the concept of “healthy” weight will provide understanding about
how the parents see the child’s weight in relationship to their health rather than just related to
size recognition. Perceived threat of the weight status can be assessed using this terminology and
likelihood of change will be better understood.
Significant results in this study need further evaluation. Further investigation should be
focused on identifying modifying factors that impact the decline of accurate parental perception
of their child’s weight status as the child ages. Demographic factors, such as race and gender
should be studied in larger, more diverse populations. Influence of Appalachian culture should
be evaluated in future studies that promote self-identification of ethnic status. Also, longitudinal
studies should be performed to assess perception through the child’s developmental progress to
discover influences of cues to action and the child’s physical development on parental perception
of their child’s weight status.
While the secondary data used in this study provides insight to the general attitudes of
accurate or inaccurate parental perception of their child’s weight status, the data do not provide
more specific information related to meanings of the child’s perceived BMI category. Future
works should study parental perception by identifying the meaning of accurate or inaccurate
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parental perception. Qualitative methods for future research could identify similar meanings that
parents associate with perception associated with their child’s weight status.
More studies are needed to comprehensively evaluate food provision and consumption
patterns. Reliable and valid tools for evaluation of food provision and consumption should be
created and implemented. Methods such as gathering computerized grocery store receipts
through WIC, food stamps, or online food diaries for the parent to complete could be considered
to evaluate food provision and consumption patterns. To evaluate change, baseline food
consumption and eating patterns must be established.
Conclusion
It is necessary for a parent to accurately perceive their child’s weight in order for them to
take action related to food provision and consumption patterns. Some groups may be at a greater
risk for inaccurate perception. Association of obesity and health risks must be evaluated to
determine the meaning of accurate parental perception of their child’s weight status. Future
research should support the development of childhood obesity tools, parental and family
intervention strategies and methods of evaluating change in food provision and consumption
patterns in children. Nurses have the opportunity to identify those parents who are at risk of
inaccurately perceiving their child’s weight status and to intervene to improve perception.
Nurses also have the opportunity to help accurate perceiving parents understand the risk of child
hood obesity, and assist with the development of appropriate patterns of food provision and
consumption, thereby improving long term health for children and families.
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Q-7.

On an average WEEK day (Monday-Friday), how many hours does your child watch TV or play video
games?
Less than 1 hour per day
Between 1 and 2 hours per day
Between 2 and 3 hours per day
Between 3 and 4 hours per day
Between 4 and 5 hours per day
More than 5 hours per day

Q-8.

On an average WEEKEND day (Saturday and Sunday), how many hours does your child watch TV or play
video games?
Less than 1 hour per day
Between 1 and 2 hours per day
Between 2 and 3 hours per day
Between 3 and 4 hours per day
Between 4 and 5 hours per day
More than 5 hours per day

Q-9.

Which items do you have in your home, yard, or apartment complex?
Basketball hoop
Tricycle/Bicycle
Big yard, empty lot, field
Exercise video tapes
Frisbee
Sandbox
Swings
Hula Hoop
Jump Rope
Jungle Gym
Rowing machine

Skateboard
Skates (roller, in line, or ice)
Sports equipment (bats, balls, rackets)
Stair climber
Step aerobics, slide aerobics
Stationary bicycle
Swiming pool
Trampoline
Treadmill
Weight lifting equipment
Other, please specify

Q-10. How far from your home is the nearest public park where your child can be physically active or play
sports:
Less than 1 mile
1 - 2 miles
2 - 5 miles
5 - 10 miles
More than 10 miles

Q-11. The nearest park has a reputation of being:
Very unsafe

Never

Somewhat unsafe

1-2 times per month

Neutral

3-7 times per month

Somewhat safe

8-14 times per month

Very safe
114

Q-12. How often do you take your child to this park?

14 or more times per month
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DURING A TYPICAL WEEK HOW OFTEN DOES A MEMBER OF YOUR HOUSEHOLD:
Q-13. Encourage your child to do physical activity or
play outside?

Never

Once

Almost
Daily

Sometimes

Daily

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-14. Play outside or do physical activity with your child?

Q-15. Provide transportation to a place where he or she can do physical activity or play?
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-16. Watch your child participate in physical activities or outdoor games?
114
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-17. Tell your child that physical activity is good for his or her health?

Q-18

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

How important is it to the adults in your household that your child is good at sports and physical
activities?
Unimportant
Important
Very

Q-19

Somewhat

Somewhat

Very

Myself

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

How much do the adults in your family enjoy participating in sports or exercise?
Unimportant
Very
Somewhat
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Neutral

1

Neutral

Important
Somewhat
Very

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5
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THE FOLLOWING QUESTIONS ASK ABOUT YOUR OWN PHYSICAL ACTIVITY.
Q-20. On how many of the past 7 days did YOU exercise or participate in sports activities for at least 20 minutes
that made you sweat and breathe hard - such as basketball, soccer, running, swimming, laps, fast
bicycling, fast dancing, or similar aerobic activites?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-21. On how many of the past 7 days did YOU participate in physical activity for at least 30 minutes that
did NOT make you sweat or breathe hard - such as fast walking, slow bicycling, skating, pushing a
lawn mower, or mopping floors?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-22. On how many of the past 7 days did YOU do exercises to strengthen or tone your muscles, such as
push-ups, sit-ups, or weight lifting?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-23. Please rate your OWN phypsical activity level using a scale of 0 to 10. A 10 means "You are in such
good shape, you could be training for the Olympics", and 0 means "You hardly get off the couch."
0

1

2

3

4

5

6

7

8

9

Q-24. How do you describe YOUR OWN weight?
Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

Q-26

Q-25. What is YOUR height?
feet

116

inches

What is YOUR weight?
pounds

10
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THE FOLLOWING QUESTIONS ASK ABOUT YOUR SPOUSE'S PHYSICAL ACTIVITY LEVEL.
IF YOU DO NOT HAVE A SPOUSE PLEASE GO DIRECTLY TO QUESTION Q-38.
Q-27. On how many of the past 7 days did your spouse (or the other adult who lives in your house) exercise or
participate in sports activities for at least 20 minutes that made him/her sweat and breathe hard - such as
basketball, soccer, running, swimming laps, fast bicycling, fast dancing, or similar aerobic activites?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-28. On how many of the past 7 days did your spouse (or the other adult who lives in your house) participate
in physical activity for at least 30 minutes that did NOT make him/her sweat or breathe hard - such as fast
walking, slow bicycling, skating, pushing a lawn mower, or mapping floors?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-29. On how many of the past 7 days did your spouse (or the other adult who lives in your house) do
exercises to strengthen or tone his/her muscles - such as push-ups, sit-ups, or weight lifting?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-30. Please rate your spouse's (or other adult who lives in your house) physical activity level using a scale of
0-10. A 10 means "He/She is in such good shape he/she could be training for the Olympics", and 0
means "He/She hardly get off the couch."
0

Q-31

1

2

3

4

5

6

7

8

9

10

How do you describe your spouse's weight?
Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

Q-32.

Q-33

What is your spouse's height?
feet

117

inches

What is your spouse's weight?
pounds
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Q-34

Which of the following categories includes the age of yourself and other adults in the household.
Myself

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Other Adult Male

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Other Adult Female

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Q-35. My current residence is best described as:
Single family house
Apartment
Duplex
Condominium/Townhouse

Q-36. Who is the main person completing this form?
Mother
Other adult female
Father
Other adult male

Q-37 In the past 4 months, how often have you done the following:
Never

Rarely

Sometimes

Most
Often

Always

1. Established regular meal times.

1

2

3

4

5

2. Required family to eat as a group

1

2

3

4

5

3. Checked on what your child eats

1

2

3

4

5

4. Exercised with your child

1

2

3

4

5

5. Checked on your child's exercise routines

1

2

3

4

5

6. Talked to your child about his/her eating habits

1

2

3

4

5

Q-38 In the next 4 months, do you think your child will do the following:
Yes

No

Don't Know

1. Eat unhealthy foods or not enough healthy foods

1

2

3

2. Have limited opportunity to engage in vigorous exercise
while at home

1

2

3

3. Have limited opportunity to engage in moderate exercise
while at home

1

2

3

4. Have limited opportunity to engage in vigorous exercise
while outside of home

1

2

3

5. Have limited opportunity to engage in moderate exercise
while outside of home

1

2

3
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Q-39 To what extent do you think your child can independently decide:
Never

Q-40

Rarely

Sometimes

Most
Often

Always

1. What to eat while at home

1

2

3

4

5

2. What to eat while outside of home

1

2

3

4

5

3. How active to be while at home

1

2

3

4

5

4. How active to be while outside of home

1

2

3

4

5

5. What activities to do while at home

1

2

3

4

5

6. What activities to do while outside of home

1

2

3

4

5

How much does each of the following fit your style of parenting?

1. I always tell my child what to do

Just like
mine
1

A lot like
mine
2

Sort of like
mine
3

Not like my
mine
4

2. I make rules without asking my child

1

2

3

4

3. I am too busy to talk to my child

1

2

3

4

4. I listen to what my child has to say

1

2

3

4

5. I make my child feel better when he/she
is upset

1

2

3

4

6. I like my child just the way he/she is

1

2

3

4

7. I tell my child when he/she does a good
job on things

1

2

3

4

8. I want to hear about my child's problems

1

2

3

4

9. I am pleased with how my child behaves

1

2

3

4

10. I have rules that my child must follow

1

2

3

4

11. I tell my child what time he/she must
come home

1

2

3

4

12. I make my child tell me where he/she is
going

1

2

3

4

13. I make sure that my child goes to bed
on time

1

2

3

4

14. I ask my child what he/she does with
friends

1

2

3

4

15. I know where my child is after school

1

2

3

4

16. I check to see if my child did his/her
homework

1

2

3

4
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Q-41. Directions: Make a verticle line at the point where you make the decisions in your home.
EXAMPLE:

Who makes the decisions about what your child wears.

Decision based completely
by parents

Decision based completely
by you
For office
use only

1. Decisions about what your child eats while at home.

Decision based completely
by parents

.
Decision based completely
by you

2. Decisions about what your child eats while away from home.

.
Decision based completely
by parents

Decision based completely
by you

3. Decisions about the type of physical activities your child engages in while at home.

.
Decision based completely
by parents

Decision based completely
by you

4. Decisions about the type of physical activities your child engages in while away from home.

.
Decision based completely
by parents

Decision based completely
by you

5. Decisions about how much activity your child does while at home.

.
Decision based completely
by parents

Decision based completely
by you

6. Decisions about how much activity your child has while away from home.

.
Decision based completely
by parents

Decision based completely
by you

7. Decisions about what foods are bought for meals at home.

.
Decision based completely
by parents
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Decision based completely
by you
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8. Decisions to modify meal plans.

.

Decision based completely
by parents

Decision based completely
by you

9. Decisions to eat out.

.

Decision based completely
by parents

Decision based completely
by you

Q - 42 Compared to other children the same age and gender, how would you describe your child's weight
(fill in only one):
very underweight
slightly underweight
about the right weight
slightly overweight
very overweight
Please complete each question based on activities that have happened since you began the program.
Q - 43 Physical Activity
On average, how often does your child do these activities in a day?
Walking

never

rarely

sometimes

often

always

Running

never

rarely

sometimes

often

always

Skipping

never

rarely

sometimes

often

always

Jumping

never

rarely

sometimes

often

always

Dancing

never

rarely

sometimes

often

always

Climbing

never

rarely

sometimes

often

always

never

rarely

sometimes

often

always

never

rarely

sometimes

often

always

Other Outdoor Activities:

Q - 44 Diet & Nutrition
Food Item
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Average Number
Eaten Each Day

Fruits

never

rarely

sometimes

often

always

Vegetables

never

rarely

sometimes

often

always

Meats

never

rarely

sometimes

often

always

Breads

never

rarely

sometimes

often

always

Sweets

never

rarely

sometimes

often

always
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Q-45

Please check the one answer that best fits your experience

1. Body mass index (BMI) is:

the proportion between an individual's weight and height
a measure of the amount of physical activity
a measure of muscle mass

2. What BMI percentage is considered
at risk for overweight?

< 50th percentile
>85th percentile
between the 3rd and 5th percentile

3. What is a pedometer?

tool used to measure an individual's BMI
tool used to measure an individual's muscle mass
tool used to measure the number of steps an individual takes

4. Did you know how to use a pedometer before you started this program?
5. How much time, on average, do you set aside each day to participate
in physical activity with your family?

6. Did you help your child set goals to reach in terms of increased physical
activity?

yes

no

minutes

hours

yes

no

7. Did you encourage your child to be more physically active?

yes

no

8. Did you encourage your child to eat healthier?

yes

no

9. Did you use sweets as a reward?

yes

no

10. Did you think about ways to cut your child's calories?

yes

no

11. Did you think about ways to increase steps in a day?

yes

no

12. Did you see an increase in physical activity/steps while your child was
wearing a pedometer?

yes

no

13. Looking over the completed daily step log, were you concerned with the
amount of physical activity your child is getting?

yes

no

14. Since participating, have your child's nutrition habits improved?

yes

no

15. Did you feel wearing a pedometer motivated your child to participate in more
physical activity?

yes

no

16. Is your child still wearing his/her pedometer?

yes

no

122
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Q-45. Does your child currently have a regular dental provider (i.e., dentist)?
YES

NO

Q-46. Has your child ever received care from a dentist?
Please check the one statement that best describes your child's dental experience.

NO

YES
My child needed emergency dental care.

It is too early to take my child to the dentist.
I don't have a dentist in my area.

I wanted my child to meet our dentist and get used to visits.

It costs too much to go to the dentist.
My child is scared of the dentist or dentist's office.

My physician recommended that we arranage a dental visit for my child.

I don't have time to take my child to the dentist.
I wanted my child to see the dentist to protect against cavities and other problems.
Other ______________________________

I don't have a way to get to the dentist.
I don't know how to find a dentist.

Q-47. On average, how many times per day does your child do the following:
Brush his/her teeth
# of times per day

Floss his/her teeth
# of times per day

Q-48. My child's teeth affect his/her overall
health.
Strongly disagree
Disagree
Agree
Strongly agree

Q-49. It is important to have my child's teeth checked
by the dentist at least once a year.

Q-50. I would be able to take my child to the
dentist if I needed to.

Q-51. Over the next 4 months, I plan to take my
child to see the dentist.

Strongly disagree
Disagree
Agree
Strongly agree
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Strongly disagree
Disagree
Agree
Strongly agree

Strongly disagree
Disagree
Agree
Strongly agree

Appendix C: Cardiac Questionnaire 2006-2007
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Q-7.

On an average WEEK day (Monday-Friday), how many hours does your child watch TV or play video
games?
Less than 1 hour per day
Between 1 and 2 hours per day
Between 2 and 3 hours per day
Between 3 and 4 hours per day
Between 4 and 5 hours per day
More than 5 hours per day

Q-8.

On an average WEEKEND day (Saturday and Sunday), how many hours does your child watch TV or play
video games?
Less than 1 hour per day
Between 1 and 2 hours per day
Between 2 and 3 hours per day
Between 3 and 4 hours per day
Between 4 and 5 hours per day
More than 5 hours per day

Q-9.

Which items do you have in your home, yard, or apartment complex?
Basketball hoop
Tricycle/Bicycle
Big yard, empty lot, field
Exercise video tapes
Frisbee
Sandbox
Swings
Hula Hoop
Jump Rope
Jungle Gym
Rowing machine

Skateboard
Skates (roller, in line, or ice)
Sports equipment (bats, balls, rackets)
Stair climber
Step aerobics, slide aerobics
Stationary bicycle
Swiming pool
Trampoline
Treadmill
Weight lifting equipment
Other, please specify

Q-10. How far from your home is the nearest public park where your child can be physically active or play
sports:
Less than 1 mile
1 - 2 miles
2 - 5 miles
5 - 10 miles
More than 10 miles

Q-11. The nearest park has a reputation of being:
Very unsafe

Never

Somewhat unsafe

1-2 times per month

Neutral

3-7 times per month

Somewhat safe

8-14 times per month

Very safe
125

Q-12. How often do you take your child to this park?

14 or more times per month
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DURING A TYPICAL WEEK HOW OFTEN DOES A MEMBER OF YOUR HOUSEHOLD:
Q-13. Encourage your child to do physical activity or
play outside?

Never

Once

Almost
Daily

Sometimes

Daily

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-14. Play outside or do physical activity with your child?

Q-15. Provide transportation to a place where he or she can do physical activity or play?
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-16. Watch your child participate in physical activities or outdoor games?
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-17. Tell your child that physical activity is good for his or her health?

Q-18

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

How important is it to the adults in your household that your child is good at sports and physical
activities?
Unimportant
Important
Very

Q-19

Somewhat

Somewhat

Very

Myself

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

How much do the adults in your family enjoy participating in sports or exercise?
Unimportant
Very
Somewhat
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Neutral

1

Neutral

Important
Somewhat
Very

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5
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THE FOLLOWING QUESTIONS ASK ABOUT YOUR OWN PHYSICAL ACTIVITY.
Q-20. On how many of the past 7 days did YOU exercise or participate in sports activities for at least 20 minutes
that made you sweat and breathe hard - such as basketball, soccer, running, swimming, laps, fast
bicycling, fast dancing, or similar aerobic activites?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-21. On how many of the past 7 days did YOU participate in physical activity for at least 30 minutes that
did NOT make you sweat or breathe hard - such as fast walking, slow bicycling, skating, pushing a
lawn mower, or mopping floors?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-22. On how many of the past 7 days did YOU do exercises to strengthen or tone your muscles, such as
push-ups, sit-ups, or weight lifting?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-23. Please rate your OWN phypsical activity level using a scale of 0 to 10. A 10 means "You are in such
good shape, you could be training for the Olympics", and 0 means "You hardly get off the couch."
0

1

2

3

4

5

6

7

8

9

Q-24. How do you describe YOUR OWN weight?
Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

Q-26

Q-25. What is YOUR height?
feet

127

inches

What is YOUR weight?
pounds

10
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THE FOLLOWING QUESTIONS ASK ABOUT YOUR SPOUSE'S PHYSICAL ACTIVITY LEVEL.
IF YOU DO NOT HAVE A SPOUSE PLEASE GO DIRECTLY TO QUESTION Q-38.
Q-27. On how many of the past 7 days did your spouse (or the other adult who lives in your house) exercise or
participate in sports activities for at least 20 minutes that made him/her sweat and breathe hard - such as
basketball, soccer, running, swimming laps, fast bicycling, fast dancing, or similar aerobic activites?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-28. On how many of the past 7 days did your spouse (or the other adult who lives in your house) participate
in physical activity for at least 30 minutes that did NOT make him/her sweat or breathe hard - such as fast
walking, slow bicycling, skating, pushing a lawn mower, or mapping floors?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-29. On how many of the past 7 days did your spouse (or the other adult who lives in your house) do
exercises to strengthen or tone his/her muscles - such as push-ups, sit-ups, or weight lifting?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-30. Please rate your spouse's (or other adult who lives in your house) physical activity level using a scale of
0-10. A 10 means "He/She is in such good shape he/she could be training for the Olympics", and 0
means "He/She hardly get off the couch."
0

Q-31

1

2

3

4

5

6

7

8

9

10

How do you describe your spouse's weight?
Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

Q-32.

Q-33

What is your spouse's height?
feet

128

inches

What is your spouse's weight?
pounds
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Q-34

Which of the following categories includes the age of yourself and other adults in the household.
Myself

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Other Adult Male

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Other Adult Female

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Q-35. My current residence is best described as:
Single family house
Apartment
Duplex
Condominium/Townhouse

Q-36. Who is the main person completing this form?
Mother
Other adult female
Father
Other adult male

Q-37 In the past 4 months, how often have you done the following:
Never

Rarely

Sometimes

Most
Often

Always

1. Established regular meal times.

1

2

3

4

5

2. Required family to eat as a group

1

2

3

4

5

3. Checked on what your child eats

1

2

3

4

5

4. Exercised with your child

1

2

3

4

5

5. Checked on your child's exercise routines

1

2

3

4

5

6. Talked to your child about his/her eating habits

1

2

3

4

5

Q-38 In the next 4 months, do you think your child will do the following:
Yes

No

Don't Know

1. Eat unhealthy foods or not enough healthy foods

1

2

3

2. Have limited opportunity to engage in vigorous exercise
while at home

1

2

3

3. Have limited opportunity to engage in moderate exercise
while at home

1

2

3

4. Have limited opportunity to engage in vigorous exercise
while outside of home

1

2

3

5. Have limited opportunity to engage in moderate exercise
while outside of home

1

2

3
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Q-39 To what extent do you think your child can independently decide:
Never

Rarely

Sometimes

Most
Often

Always

1. What to eat while at home

1

2

3

4

5

2. What to eat while outside of home

1

2

3

4

5

3. How active to be while at home

1

2

3

4

5

4. How active to be while outside of home

1

2

3

4

5

5. What activities to do while at home

1

2

3

4

5

6. What activities to do while outside of home

1

2

3

4

5

Q-40

How much does each of the following fit your style of parenting?

1. I always tell my child what to do

Just like
mine
1

A lot like
mine
2

Sort of like
mine
3

Not like my
mine
4

2. I make rules without asking my child

1

2

3

4

3. I am too busy to talk to my child

1

2

3

4

4. I listen to what my child has to say

1

2

3

4

5. I make my child feel better when he/she
is upset

1

2

3

4

6. I like my child just the way he/she is

1

2

3

4

7. I tell my child when he/she does a good
job on things

1

2

3

4

8. I want to hear about my child's problems

1

2

3

4

9. I am pleased with how my child behaves

1

2

3

4

10. I have rules that my child must follow

1

2

3

4

11. I tell my child what time he/she must
come home

1

2

3

4

12. I make my child tell me where he/she is
going

1

2

3

4

13. I make sure that my child goes to bed
on time

1

2

3

4

14. I ask my child what he/she does with
friends

1

2

3

4

15. I know where my child is after school

1

2

3

4

16. I check to see if my child did his/her
homework

1

2

3

4

130

6268

Q-41. Directions: Make a verticle line at the point where you make the decisions in your home.
EXAMPLE:

Who makes the decisions about what your child wears.

Decision based completely
by parents

Decision based completely
by you
For office
use only

1. Decisions about what your child eats while at home.

Decision based completely
by parents

.
Decision based completely
by you

2. Decisions about what your child eats while away from home.

.
Decision based completely
by parents

Decision based completely
by you

3. Decisions about the type of physical activities your child engages in while at home.

.
Decision based completely
by parents

Decision based completely
by you

4. Decisions about the type of physical activities your child engages in while away from home.

.
Decision based completely
by parents

Decision based completely
by you

5. Decisions about how much activity your child does while at home.

.
Decision based completely
by parents

Decision based completely
by you

6. Decisions about how much activity your child has while away from home.

.
Decision based completely
by parents

Decision based completely
by you

7. Decisions about what foods are bought for meals at home.

.
Decision based completely
by parents
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Decision based completely
by you
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8. Decisions to modify meal plans.

.

Decision based completely
by parents

Decision based completely
by you

9. Decisions to eat out.

.

Decision based completely
by parents

Decision based completely
by you

Q - 42 Compared to other children the same age and gender, how would you describe your child's weight
(fill in only one):
very underweight
slightly underweight
about the right weight
slightly overweight
very overweight
Please complete each question based on activities that have happened since you began the program.
Q - 43 Physical Activity
On average, how often does your child do these activities in a day?
Walking

never

rarely

sometimes

often

always

Running

never

rarely

sometimes

often

always

Skipping

never

rarely

sometimes

often

always

Jumping

never

rarely

sometimes

often

always

Dancing

never

rarely

sometimes

often

always

Climbing

never

rarely

sometimes

often

always

never

rarely

sometimes

often

always

never

rarely

sometimes

often

always

Other Outdoor Activities:

Q - 44 Diet & Nutrition
Food Item
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Average Number
Eaten Each Day

Fruits

never

rarely

sometimes

often

always

Vegetables

never

rarely

sometimes

often

always

Meats

never

rarely

sometimes

often

always

Breads

never

rarely

sometimes

often

always

Sweets

never

rarely

sometimes

often

always
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Q-45

Please check the one answer that best fits your experience

1. Body mass index (BMI) is:

the proportion between an individual's weight and height
a measure of the amount of physical activity
a measure of muscle mass

2. What BMI percentage is considered
at risk for overweight?

< 50th percentile
>85th percentile
between the 3rd and 5th percentile

3. What is a pedometer?

tool used to measure an individual's BMI
tool used to measure an individual's muscle mass
tool used to measure the number of steps an individual takes

4. Did you know how to use a pedometer before you started this program?
5. How much time, on average, do you set aside each day to participate
in physical activity with your family?

6. Did you help your child set goals to reach in terms of increased physical
activity?

yes

no

minutes

hours

yes

no

7. Did you encourage your child to be more physically active?

yes

no

8. Did you encourage your child to eat healthier?

yes

no

9. Did you use sweets as a reward?

yes

no

10. Did you think about ways to cut your child's calories?

yes

no

11. Did you think about ways to increase steps in a day?

yes

no

12. Did you see an increase in physical activity/steps while your child was
wearing a pedometer?

yes

no

13. Looking over the completed daily step log, were you concerned with the
amount of physical activity your child is getting?

yes

no

14. Since participating, have your child's nutrition habits improved?

yes

no

15. Did you feel wearing a pedometer motivated your child to participate in more
physical activity?

yes

no

16. Is your child still wearing his/her pedometer?

yes

no

133
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Q-45. Does your child currently have a regular dental provider (i.e., dentist)?
YES

NO

Q-46. Has your child ever received care from a dentist?
Please check the one statement that best describes your child's dental experience.

NO

YES
My child needed emergency dental care.

It is too early to take my child to the dentist.
I don't have a dentist in my area.

I wanted my child to meet our dentist and get used to visits.

It costs too much to go to the dentist.
My child is scared of the dentist or dentist's office.

My physician recommended that we arranage a dental visit for my child.

I don't have time to take my child to the dentist.
I wanted my child to see the dentist to protect against cavities and other problems.
Other ______________________________

I don't have a way to get to the dentist.
I don't know how to find a dentist.

Q-47. On average, how many times per day does your child do the following:
Brush his/her teeth
# of times per day

Floss his/her teeth
# of times per day

Q-48. My child's teeth affect his/her overall
health.
Strongly disagree
Disagree
Agree
Strongly agree

Q-49. It is important to have my child's teeth checked
by the dentist at least once a year.

Q-50. I would be able to take my child to the
dentist if I needed to.

Q-51. Over the next 4 months, I plan to take my
child to see the dentist.

Strongly disagree
Disagree
Agree
Strongly agree
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Strongly disagree
Disagree
Agree
Strongly agree

Strongly disagree
Disagree
Agree
Strongly agree

Appendix D: Cardiac Questionnaire 2007-2008
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Q-7.

On an average WEEK day (Monday-Friday), how many hours does your child watch TV or play video
games?
Less than 1 hour per day
Between 1 and 2 hours per day
Between 2 and 3 hours per day
Between 3 and 4 hours per day
Between 4 and 5 hours per day
More than 5 hours per day

Q-8.

On an average WEEKEND day (Saturday and Sunday), how many hours does your child watch TV or play
video games?
Less than 1 hour per day
Between 1 and 2 hours per day
Between 2 and 3 hours per day
Between 3 and 4 hours per day
Between 4 and 5 hours per day
More than 5 hours per day

Q-9.

Which items do you have in your home, yard, or apartment complex?
Basketball hoop
Tricycle/Bicycle
Big yard, empty lot, field
Exercise video tapes
Frisbee
Sandbox
Swings
Hula Hoop
Jump Rope
Jungle Gym
Rowing machine

Skateboard
Skates (roller, in line, or ice)
Sports equipment (bats, balls, racquets)
Stair climber
Step aerobics, slide aerobics
Stationary bicycle
Swiming pool
Trampoline
Treadmill
Weight lifting equipment
Other, please specify

Q-10. How far from your home is the nearest public park where your child can be physically active or play
sports:
Less than 1 mile
1 - 2 miles
2 - 5 miles
5 - 10 miles
More than 10 miles

Q-11. The nearest park has a reputation of being:
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Q-12. How often do you take your child to this park?

Very unsafe

Never

Somewhat unsafe

1-2 times per month

Neutral

3-7 times per month

Somewhat safe

8-14 times per month

Very safe

14 or more times per month
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DURING A TYPICAL WEEK HOW OFTEN DOES A MEMBER OF YOUR HOUSEHOLD:
Q-13. Encourage your child to do physical activity or
play outside?

Never

Once

Almost
Daily

Sometimes

Daily

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-14. Play out side or do physical activity with your child?
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-15. Provide transportation to a place where he or she can do physical activity or play?
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-16. Watch your child participate in physical activities or outdoor games?
Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

Q-17. Tell your child that physical activity is good for his or her health?

Q-18

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

How important is it to the adults in your household that your child is good at sports and physical
activities?
Unimportant
Important
Very

Q-19

Somewhat

Somewhat

Very

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

How much do the adults in your family enjoy particpiating in sports or exercise?
Unimportant
Very
Somewhat
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Neutral

Neutral

Important
Somewhat
Very

Myself

1

2

3

4

5

Other adult - male

1

2

3

4

5

Other adult - female

1

2

3

4

5

44966

THE FOLLOWING QUESTIONS ASK ABOUT YOUR OWN PHYSICAL ACTIVITY.
Q-20. On how many of the past 7 days did YOU exercise or participate in sports activities for at least 20 minutes
that made you sweat and breathe hard, such as basketball, soccer, running, swimming, laps, fast
bicycling, fast dancing, or similar aerobic activites?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-21. On how many of the past 7 days did YOU participate in physical activity for at least 30 minutes that
did NOT make you sweat or breathe hard, such as fast walking, slow bicycling, skating, pushing a lawn
mower, or mopping floors?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-22. On how many of the past 7 days did YOU do exercises to strengthen or tone your muscles, such as
push-ups, sit-ups, or weight lifting?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-23. Please rate your OWN phypsical activity level using a scale of 0 to 10. A 10 means "You are in such
good shape, you could be training for the Olympics", and 0 means "You hardly get off the couch."
0

1

2

3

4

5

6

7

8

9

10

Q-23-b. Please list your THREE favorite activities:

Q-24. How do you describe YOUR OWN weight?
Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

Q-26

Q-25. What is YOUR height?
feet

138

inches

What is YOUR weight?
pounds
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THE FOLLOWING QUESTIONS ASK ABOUT YOUR SPOUSE'S PHYSICAL ACTIVITY LEVEL.
IF YOU DO NOT HAVE A SPOUSE PLEASE GO DIRECTLY TO QUESTION Q-38.
Q-27. On how many of the past 7 days did your spouse (or the other adult who lives in your house) exercise or
participate in sports activities for at least 20 minutes that made you sweat and breathe hard, such as
basketball, soccer, running, swimming laps, fast bicycling, fast dancing, or similar aerobic activites?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-28. On how many of the past 7 days did your spouse (or the other adult who lives in your house) participate
in physical activity for at least 30 minutes that did NOT make you sweat or breathe hard, such as fast
walking, slow bicycling, skating, pushing a lawn mower, or mapping floors?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-29. On how many of the past 7 days did your spouse (or the other adult who lives in your house) do
exercises to strengthen or tone your muscles, such as push-ups, sit-ups, or weight lifting?
0 days

4 days

1 day

5 days

2 days

6 days

3 days

7 days

Q-30. Please rate your spouse's (or other adult who lives in your house) physical activity level using a scale of
0-10. A 10 means "You are in such good shape, you could be training for the Olympics", and 0 means
"You hardly get off the couch."
0

Q-31

1

2

3

4

5

6

7

8

9

10

How do you describe your spouse's weight?
Very underweight
Slightly underweight
About the right weight
Slightly overweight
Very overweight

Q-32. What is your spouse's height?

Q-33
feet

139

inches

What is your spouse's weight?
pounds
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Q-34

Which of the following categories includes the age of yourself and other adults in the household.
Myself

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Other Adult Male

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Other Adult Female

Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Q-35. My current residence is best described as:
Single family house
Apartment
Duplex
Condominium/Townhouse

Q-36. Who is the main person completing this form?
Mother
Other adult female
Father
Other adult male

Q-37 In the past 2 months, how often have you done the following:
Never

Rarely

Sometimes

Most
Often

Always

1. Established regular meal times.

1

2

3

4

5

2. Required family to eat as a group

1

2

3

4

5

3. Checked on what you ate

1

2

3

4

5

4. Exercised with your child

1

2

3

4

5

5. Checked on your child's exercise routines

1

2

3

4

5

6. Talked to your child about his/her eating habits

1

2

3

4

5

Q-38 In the next 4 months, do you think your child will do the following:
Yes

No

Don't Know

1. Eat unhealthy foods or not enough healthy foods

1

2

3

2. Have limited opportunity to engage in vigorous exercise
while at home

1

2

3

3. Have limited opportunity to engage in moderate exercise
while at home

1

2

3

4. Have limited opportunity to engage in vigorous exercise
while outside of home

1

2

3

5. Have limited opportunity to engage in moderate exercise
while outside of home

1

2

3
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Q-39 To what extent do you think your child can independently decide:
Never

Rarely

Sometimes

Most
Often

Always

1. What to eat while at home

1

2

3

4

5

2. What to eat while outside of home

1

2

3

4

5

3. How active to be while at home

1

2

3

4

5

4. How active to be while outside of home

1

2

3

4

5

5. What activities to do while at home

1

2

3

4

5

6. What activities to do while outside of home

1

2

3

4

5

Q-40

How much does each of the following fit your style of parenting?

1. I always tell my child what to do

Just like
mine
1

A lot like
mine
2

Sort of like
mine
3

Not like my
mine
4

2. I make rules without asking my child

1

2

3

4

3. I am too busy to talk to my child

1

2

3

4

4. I listen to what my child has to say

1

2

3

4

5. I make my child feel better when he/she
is upset

1

2

3

4

6. I like my child just the way he/she is

1

2

3

4

7. I tell my child when he/she does a good
job on things

1

2

3

4

8. I want to hear about my child's problems

1

2

3

4

9. I am pleased with how my child behaves

1

2

3

4

10. I have rules that my child must follow

1

2

3

4

11. I tell my child what time he/she must
come home

1

2

3

4

12. I make my child tell me where he/she is
going

1

2

3

4

13. I make sure that my child goes to bed
on time

1

2

3

4

14. I ask my child what he/she does with
friends

1

2

3

4

15. I know where my child is after school

1

2

3

4

16. I check to see if my child did his/her
homework

1

2

3

4
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Q-41. Directions: Make a verticle line at the point where you make the decisions, in your home.
EXAMPLE:

Who makes the decisions about what your child wears.

Decision based completely
by parents

Decision based completely
by child

1. Decisions about what your child eats while at home.

Decision based completely
by parents

Decision based completely
by child

2. Decisions about what your child eats while away from home.

Decision based completely
by parents

Decision based completely
by child

3. Decsisions about the type of physcial activities your child engages in while at home.

Decision based completely
by parents

Decision based completely
by child

4. Decisions about the type of physical activities your child engages in while away from home.

Decision based completely
by parents

Decision based completely
by child

5. Decisions about how much activity your child has while at home.

Decision based completely
by parents

Decision based completely
by child

6. Decisions about how much activity your child has while away from home.

Decision based completely
by parents

Decision based completely
by child

7. Decisions about what foods are bought for meals at home.

Decision based completely
by parents
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Decision based completely
by child

For office
use
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8. Decisions to modify meal plans.

Decision based completely
by parents

Decision based completely
by child

9. Decisions to eat out.

Decision based completely
by parents

Decision based completely
by child

Q - 42 Compared to other children the same age and gender, how would you describe your child's weight
(fill in only one):
very underweight
slightly underweight
about the right weight
slightly overweight
very overweight

Q - 43 Physical Activity
On average, how often does your child do these activities in a day?
Walking

never

rarely

sometimes

often

always

Running

never

rarely

sometimes

often

always

Skipping

never

rarely

sometimes

often

always

Jumping

never

rarely

sometimes

often

always

Dancing

never

rarely

sometimes

often

always

Climbing

never

rarely

sometimes

often

always

Q - 44 Diet & Nutrition
Food Item
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Average Number
Eaten Each Day

Fruits

never

rarely

sometimes

often

always

Vegetables

never

rarely

sometimes

often

always

Meats

never

rarely

sometimes

often

always

Breads

never

rarely

sometimes

often

always

Sweets

never

rarely

sometimes

often

always
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Q-45

Please check the one answer that best fits your experience
the proportion between an individual's weight and height
a measure of the amount of physical activity
a measure of muscle mass

1. Body mass index (BMI) is:

2. What BMI percentage is considered
at risk for overweight?

< 50th percentile
>85th percentile
between the 3rd and 5th percentile
tool used to measure an individual's BMI
tool used to measure an individual's muscle mass
tool used to measure the number of steps an individual takes

3. What is a pedometer?

4. Do you know how to use a pedometer?

Yes

No

5. How much time, on average, do you set aside each
day to participate in physical activity with your family?

hours

minutes

6. Do you help your child set goals to reach
in terms of increased physical activity?

yes

no

7. Do you encourage your child to be more physical active?

yes

no

8. Do you encourage your child to eat healthier?

yes

no

9. Do you use sweets as a reward?

yes

no

10. Do you think about ways to cut your child's calories?

yes

no

11. Do you think about ways to increase steps in a day?

yes

no

Q-46 Did the reminder system (phone call, email, etc) remind you to do more daily steps?
No, the reminder did not make me want to do any more steps than I would normally do
Yes, the reminder made me want to do a little more steps than I would normally do
Yes, the reminder made me want to do some more steps than I would normally do
Yes, the reminder made me want to do a lot more steps than I would normally do
No, I did not participate in the reminder system

Q-47

Did wearing a pedometer (the thing that measured your daily steps) remind you to
do more activity in your day than you normally would?
NO

Q-48

YES

Did you think a phone call each week was a good reminder to do more activity during the week?
No, a phone call was not a good reminder to do more activity each week
Yes, a phone call was an okay reminder to do more activity each week
Yes, a phone call was a great reminder to do more activity each week
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Q-50

Is there something else that would be a better reminder to do as many steps as you can during the
day?

Q-52. For each pair of activities listed below, please choose the one YOU most prefer:

Watching TV

or

Jogging/Walking

Reading

or

Riding bike

Sports

or

Watching TV

Crafts

or

Sports

Watching TV

or

Riding bike

Crafts

or

Jogging/Walking

Reading

or

Sports

Jogging/Walking

or

Reading

Riding bike

or

Crafts

Q-53. For each pair of activities listed below, please choose the one your CHILD most prefers:
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Watching TV

or

Jogging/Walking

Reading

or

Riding bike

Sports

or

Watching TV

Crafts

or

Sports

Watching TV

or

Riding bike

Crafts

or

Jogging/Walking

Reading

or

Sports

Jogging/Walking

or

Reading

Riding bike

or

Crafts
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Q-54 Does your child currently have a regular dental provider (i.e., dentist)?
YES

NO

Q-55 Since you completed the last survey has your child received care from a dentist?
Please check the one statement that best describes your child's dental experience.

YES

NO

My child needed emergency dental care

It is too early to take my child to the dentist.

I wanted my child to meet our dentist and get used to visits.

I don't have a dentist in my area.

My physician recommended that we arrange a dental visit for my child

It costs too much to go to the dentist.

I wanted my child to see the dentist to protect against cavities and other problems.

My child is scared of the dentist or dentist's office.

Other ___________________________

I don't have time to take my child to the dentist.
I don't have a way to get to the dentist.
I don't know how to find a dentist.

Q-56

On average, how many times per day does your child do the following:
Brush his/her teeth
# of times per day

Q-57

My child's teeth affect his/her overall
health.

Floss his/her teeth
# of times per day

Q-58

Strongly disagree
Disagree
Agree
Strongly agree
Q-59

I would be able to take my child to the
dentist if I needed to.
Strongly disagree
Disagree
Agree
Strongly agree
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It is important to have my child's teeth checked
by the dentist at least once a year.
Strongly disagree
Disagree
Agree
Strongly agree

Q-60

Over the next 4 months, I plan to take my
child to see the dentist.
Strongly disagree
Disagree
Agree
Strongly agree

Appendix E: Components of Cardiac Questionnaire
Components of CARDIAC Questionnaire Operationalized in Health Belief Model

Individual Perceptions

Modifying factors

Parental Perceptions

Demographic Factors

Actions

Likelihood of Change in Food
provision and consumption
patterns
RQ1: Parental Perception of
RQ2: demographic
Likelihood of Change in
their child’s weight status:
Socio-economic status
Parental Food Provision and
Accurate/Inaccurate
Questionnaire compared to US Eating Behaviors.
Q42
census stats
Present Food provision and
Education Questionnaire
consumption patterns
RQ3: Relationship of parental Rurality : Us Census maps
described as: RQ4:
perception of their Child’s
related to county of school
Q: 37: 1, established regular
weight status related to
Parental Weight StatusQ24,
meal times
parent’s self-reported weight
25, 26
2. Required family to eat as a
status Q 42 related tp Q 24,
Race/Ethnicity Questionnaire
group
25, 26.
Child’s gender questionnaire
6. Talked to your child about
his/her eating habits
RQ5: Accuracy of selfQ39: 1, What to eat while at
perceived weight status on
home
parents as compared to their
2. What to eat while outside of
own weight status. Q24: Q25,
the home
Q26
Q45: 8. Do you encourage
your child to eat healthier?
RQ6: Predictors of accuracy
9. Do you use sweets as a
in parental perception of their
reward?
child’s weight status as
determined by relationship of
modifying demographic
factors to accurate/inaccurate
prediction
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Appendix F: Components of Cardiac Questionnaire
Rural-Urban Commuting Areas (RUCAs), 2000

1 Metropolitan area core: primary flow within an urbanized area (UA)
1.0
No additional code
1.1
Secondary flow 30% to 50% to a larger UA
2 Metropolitan area high commuting: primary flow 30% or more to a UA
2.0
No additional code
2.1
Secondary flow 30% to 50% to a larger UA
3 Metropolitan area low commuting: primary flow 5% to 30% to a UA
3.0
No additional code
4 Micropolitan area core: primary flow within an Urban Cluster of 10,000 to 49,999 (large UC)
4.0
No additional code
4.1
Secondary flow 30% to 50% to a UA
4.2
Secondary flow 10% to 30% to a UA
5 Micropolitan high commuting: primary flow 30% or more to a large UC
5.0
No additional code
5.1
Secondary flow 30% to 50% to a UA
5.2
Secondary flow 10% to 30% to a UA
6 Micropolitan low commuting: primary flow 10% to 30% to a large UC
6.0
No additional code
6.1
Secondary flow 10% to 30% to a UA
7 Small town core: primary flow within an Urban Cluster of 2,500 to 9,999 (small UC)
7.0
No additional code
7.1
Secondary flow 30% to 50% to a UA
7.2
Secondary flow 30% to 50% to a large UC
7.3
Secondary flow 10% to 30% to a UA
7.4
Secondary flow 10% to 30% to a large UC
8 Small town high commuting: primary flow 30% or more to a small UC
8.0
No additional code
8.1
Secondary flow 30% to 50% to a UA
8.2
Secondary flow 30% to 50% to a large UC
8.3
Secondary flow 10% to 30% to a UA
8.4
Secondary flow 10% to 30% to a large UC
9 Small town low commuting: primary flow 10% to 30% to a small UC
117
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9.0
9.1
9.2

No additional code
Secondary flow 10% to 30% to a UA
Secondary flow 10% to 30% to a large UC

10 Rural areas: primary flow to a tract outside a UA or UC
10.0 No additional code
10.1 Secondary flow 30% to 50% to a UA
10.2 Secondary flow 30% to 50% to a large UC
10.3 Secondary flow 30% to 50% to a small UC
10.4 Secondary flow 10% to 30% to a UA
10.5 Secondary flow 10% to 30% to a large UC
10.6 Secondary flow 10% to 30% to a small UC
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Appendix G: HBM Permission
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Appendix H: Permission for Cardiac Questionnaire
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